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FORWARD

*This case example of a hypothetical F-16X MSIP (Multi-

National Staged Improvement Program) Operating and Support (O&S)

cost estimate, sponsored by AFLC/MM (VAMOSC), has been prepared

to demonstrate and test the capability of the Air Force Visi-

" bility and Management of Operating and Support Costs (VAMOSC)

system to provide unique and detailed experience data suitable

for credible and explicit O&S cost estimation for advanced Air

Force aircraft systems and subsystems.

The specific objective of this effort is:

o To produce a case example of VAMOSC applicability to O&S
cost estimation which conforms to the following condi-
tions:

- Is compatible with OSD/CAIG and USAF costing guidance.

- Is linkable to reported experience data for existing
aircraft.

- Provides a VAMOSC-Supported Methodology which can be
utilized to predict the impact of configuration
changes on system O&S costs.-

- Depicts a methodology which is applicable to O&S
costing for any aircraft system in advanced conceptual
development.

- Provides estimates which are verifiable by tests.

- Identifies areas of VAMOSC requiring enhancement or
modification to improve system integrity and applica-
bility.

The Air Force VAMOSC system was developed to enhance O&S

cost estimation and assessments in all areas of systems acquisi-

tion and logistics management. The detailed O&S cost experience

data now becoming available in the Component Support Cost System

(CSCS) and Weapon System Support Costs (WSSC) will support

innovative and explicit O&S cost estimation at all stages of the
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life cycle. The case example estimate of the F-16X MSIP docu-
i.[[ . mented in this report has been prepared to illustrate that

VAMOSC reports can provide highly credible, explicit experience
data for existing Air Force Aircraft; and furthermore, that this
data can be the basis of engineering analyses, including "bot-F.. toms-up" cost estimating and can offer explicit traceability

from the existing aircraft data to the aircraft variant.

The estimate of the F-16X MSIP aircraft developed by this
" research effort is not intended to reflect an actual projection
- of that conceptual aircraft system's O&S cost. Such a projec-

tion would require direct engineering support and analysis,
including an engineering-oriented interpretation of each candi-
date design change from the benchmark system (F-16A), and spe-
cific review of data provided in VAMOSC reports and their feeder
systems. Therefore, the cost factors and estimates should be

. taken as indicators of how estimates can be prepared and report-
ed, and should not be presumed to be valid estimates for any
F-16 MSIP variant aircraft.

Our utilization of VAMOSC formats in preparation of this

report verified its potential benefits as the basis of producing
high quality O&S cost estimates. While there were many data

-- fields not yet loaded, our research identified that the Office
of VAMOSC is fully committed to resolving the problems uncovered
by this study. In fact, the solutions to many of the perceived
problems have been identified and at this point are waiting for
software to be programmed and for the software configuration of

VAMOSC to be updated.

However, in the near term, the user should consult with the
Office of VAMOSC when requesting data to ascertain whether a
specific problem exists, and if so, to establish whether the

potential fix has been identified.

S

i"
0-



This case example will assist the cost analyst in the pre-

paration of cost estimating reports submitted to the AFSARC and

the Office of the S.icretary of Defense/Cost Analysis Improvement

Group (OSD/CAIG). The estimate has been developed and docu-

mented to be totally consistent with the format in the guidance

issued by the CAIG for systems proceeding into the Milestone I

phase of systems acquisition. Section 1 outlines the character-

istics of the aircraft variant, and presents the summary cost

* estimates and comparative cost data. Section 2 discusses analy-

- sis assumptions and ground rules. Section 3 outlines the analy-

*2 sis methodology, along with data sources and scalar derivation.

Section 4 presents cost sensitivity needs and Appendix A ad-

dresses the projection of squadron manning changes. Appendix B

lists all prospective modifications, and Appendices C and D dis-

play all cost element calculations.
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EXECUTIVE SUMMARY

Operating and Support (O&S) costs for the F-16X MSIP and the

current F-16A are shown below.

F-16A to F-16X MSIP O&S COST COMPARISON - AFSARC I
FY84$ - Millions, 24 PAA/Sqdn, 561 Total PAA

F-16A F-16X MSIP

/Acft/yr 1.45 1.56
/Sqdn/yr 34.88 37.52

15 yr Force O&S 9,245.25 9,941.42

The force O&S costs are based on a five year delivery sched-

ule plus ten years of full force operations . . .

The cost growth reflected in the F-16X MSIP is due primarily

to the incorporation of several new subsystems . . . In par-

*ticular, the addition of Low Altitude Targeting Infra-Red for

Night (LANTIRN) is estimated to increase O&S costs by $653,200

per squadron per year, or by 1.9%. Other significant modifica-

tions include the Precision Location Strike System (PLSS), the

AN/APG-68 Fire Control Radar, and the GPU-5A 30MM Gun Pod.

These three increase O&S costs by .70%, .73%, and .87%, respec-

tively. F-16X MSIP costs are projected to be greater than the

F-16A baseline costs due to the addition of 11 maintenance

technicians per squadron and additional repair material costs

which are required to support the new subsystems . . .

Although the capability of the aircraft will increase dra-

matically, O&S costs will only increase by 8%. This is due to

the increased reliability and maintainability associated with

VHSIC incorporation, increased utilization of built-in test

(BIT), fiber optics, and . . .

Note: The cost information presented above is hypothetical, and
should not be construed as representing actual F-16 costs.

oi



GUIDANCE: THE EXECUTIVE SUMMARY IS A SIMPLE ONE PAGE NARRATIVE

PROVIDING THE BOTTOM LINE COSTS, FORCE SIZE, MAJOR

COSTS DRIVERS, AND ASSUMPTIONS. INCLUDE A BRIEF

EXPLANATION OF DIFFERENCES PREDICTED BETWEEN BASE-

I LINE SYSTEM AND THE NEW SYSTEM.
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I. INTRODUCTION

This Operating and Support (O&S) cost analysis report is

" submitted in support of the Air Force Acquisition Review Council

(AFSARC) Milestone I review of the F-16X Multi-National Staged

Improvement Program (MSIP) . . . All values included in this

report are in FY84 dollars unless indicated otherwise . . .

GUIDANCE: IDENTIFY THE MILESTONE, JUSTIFICATION OF MAJOR SYSTEM

NEW START (JMSNS), AND SYSTEM CONCEPT PAPER (SCP) WITH

DATE AND THE BASE YEAR FOR COSTS IN THE INTRODUCTION.

The F-16X MSIP program is intended to enhance the perform-

ance capabilities of the F-16 series of aircraft through the

addition of new systems and the alteration of existing systems.

Although the current F-16A is a highly capable aircraft, JMSNS

threat analyses have identified specific capabilities which must

be incorporated if the F-16 is to continue to perform its multi-

Se role mission while surviving in the air defense environment of

the 1990's . . .

GUIDANCE: INCLUDE A SHORT STATEMENT SUMMARIZING THE JMSNS/SCP

AND ANY SIGNIFICANT DEVIATIONS THAT THE COST ANALYSIS

MAKES FROM THE DOCUMENTS.

The MSIP can generally be categorized as approaching full-

scale development. The diverse levels of technological maturity

of the prospective modifications make classification of a stage

of development possible only at the individual modification

level. Some are currently being incorporated, while others are

scheduled for Initial Operational Capability (IOC) in the 1990s



There are 107 modifications detailed in a recent F-16 Master

Modification Plan. The major configuration changes contemplated

involve incorporation of the following:

- Expanded Capacity Fire Control Computer

- Advanced Central Interface Unit (ACIU)

- Upfront Communications, Navigation & Identification
(UFCNI)

- Data Transfer Unit (DTU)

- AN/APG-68

- Low Altitude Navigation and Targeting Infra-Red for
Night (LANTIRN) Pod

- Advanced Medium Range Air-to-Air Missile (AMRAAM)

- Airborne Self-Protection Jammer (ASPJ) Integration

- ALR-74 Radar Homing and Warning (RHAW) Set

- NAVSTAR/Global Positioning System (GPS)

Joint Tactical Information Distribution System (JTIDS)

- Precision Location Strike System (PLSS)

GPU-5A 30MM Gun Pod

- EJS (Anti-Jam Communications)

- Direct Power Source for Flight Control System (FCS)

GUIDANCE: ALSO, OUTLINE THE MODIFICATION PROGRAM, ITS STAGE OF

DEVELOPMENT, MAJOR SYSTEM PARAMETERS, AND MAJOR

POTENTIAL RISKS THAT IMPACT OPERATING AND SUPPORT

(O&S) COSTS.

A diagram of the F-16 series is presented in Figure 1.

The flying hour program is 305 Flight Hours per Primary

Aircraft Authorized per Year (FH/PAA/YR) for operational air-

craft.
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3. METHODOLOGY

3.1 General

This analysis utilizes the Visibility and Maintenance of

Operating and Support Costs (VAMOSC) Component Support Cost

System (CSCS) to quantify the O&S cost impact of the significant

F-16X modifications, through the development of like/similar

(L/S) relationships which were scaled to account for physi-

cal, reliability, technological, and operational differences

GUIDANCE: HIGHLY DETAILED ESTIMATES OF OPERATING AND SUPPORT

COST IMPACTS OF CONFIGURATION MODIFICATIONS CAN BE

PREPARED USING THE HISTORICAL DATA AVAILABLE IN

VAMOSC, COMBINED WITH ENGINEERING ESTIMATES. ANALY-

SIS STEPS ARE SHOWN IN FIGURE 2 BELOW.

CHARACTZIISTICS FACTORS tSTI NThsCS T Of*JMDA
OF ELISTINC ?ON CANDIDfATL ~ T0 A~~

F G R A.IC ZAFA 
AIR CA T AIRC ART

"RACTflI5*T1CS
Of CANTDrAATI T&CN*0L=V/IXS7 DIV=?' OLS

ARCAAflUws coTaw

SlIrIIC.AN'T COS7 AND COJST

:iFACTORS SENSZTIVIfl

CHAACTENISTLCS
OF &OTH

ArACRAFTS
1mimpnD( % DNTr I D~fIn COST lD&flIPl 04S

LFSTE AZ&RS CTA U!D. FOR
£140 A!OR S SURZ EXISTING AIRCRAFT
CSAND ~s FA~OSIOR CISy USING VSSC

FI:GURE 2. ANALYSIS APPROACH FLOWCHART
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GUIDANCE: HIGHLIGHT IN A TABLE THOSE VALUES WHICH DESCRIBE THE

OPERATIONAL SCENARIO OF THE SYSTEM. A BRIEF EXPLANA-

TION AND DERIVATION OF THE VALUE SHOULD BE PRESENTED

FOLLOWING THE TABLE.

2.4.3 Standard Values and Rates

Table 9 lists the st&ndard values and rates used and the

source.

TABLE 9. STANDARD VALUES AND RATES

Elements Value Source

1. POL Cost per Gallon 1.00/Gal. AFR173-13
Table 2-6

2. Officer Composite Rate $35,573 AFR173-13
(S/officer/Yr.) Table 3-4

or VAMOSC
WSSC

3. Enlisted Composite Rate $17,711 AFRl73-13
(S/Enlisted/Yr.) Table 3-4

or VAMOSC

WSSC

4. Civilian Comp. Rate $2-6,491 AFR173-13
(S/Civilian/Yr.) Table 3-10

or VAMOSC
WSSC

5. Aircraft Svc. Life 15 years or AFR173-13

6000 Flt Hours Paragraph 1-8

6. Base Year Dollars FY 84

7. Escalation Factors Variable by AFRI73-13
cost element Table 5-1

GUIDANCE: HIGHLIGHT IN A TABLE THOSE STANDARD VALUES WHICH ARE

ESTABLISHED AND GENERALLY ACCEPTED. THESE VALUES ARE

NOT SUBJECT TO INFLUENCE BY THE SYSTEM UNDER CONSID-

ERATION OR THE USING COMMAND.

15



2.4.2 System Operational Standards

Table 8 identifies the values used in this analysis which

reflect current Air Force policy ...

TABLE 8. SYSTEM OPERATIONAL STANDARDS

Elements Value Source

1. Average Utilization Rate 25.4 FH/MO VAMOSC WSSC
(RPT# AR8103)

2. Aircraft Per Sqdn 24 AFR173-13
Table 4-6

3. Attrition Rate 6.294/l00K FH AFR173-13
Table 6-2

4. Crew Ratio 1.31 AFR173-13
Table 4-6

2.4.2.1 Utilization Rate

The F-16X MSIP will require the same number of flying hours

as the F-16A to support proficiency. Consequently, the F-16A

utilization rate of 25.4 hours/month will serve . . .

2.4.2.2 Aircraft Per Squadron

Although early F-16A squadrons are equipped with 18 PAA,

future squadrons will be provided with 24 PAA . . .

2.4.2.3 Attrition Rate . . .

2.4.2.4 Crew Ratio . . .

The F-16X MSIP aircraft will be an all-weather, day/night

system. In order to support this multi-role weapon system, it

will require a crew ratio of . . .

14



2.4 Assumptions, Model Inputs, and Rates

2.4.1 Design Sensitive Values

Table 7 lists the elements that are design related . . .

TABLE 7. DESIGN SENSITIVE VALUES - F-16X MSIP

Parameter Value Source

1. Flyaway Cost $10.8M Contract/SPO
Estimate

2. Empty Weight XXX lbs. SPO Estimate

3. Fuel Consumption XXXGPH Contract/SPO
Engineering
Estimate

4. MFHBF 3.36 VAMOSC CSCS (See
Table 14)

5. Avionics Weight 3,400 lbs. Contractor/SPO
Estimate

%* 2.4.1.1 Flyaway Cost

Unit flyaway cost is projected to be $10.8 million, based on

contract data obtained from the F-16 System Program Office . . .

2.4.1.2 Empty Weight . . .

2.4.1.5 . . .

GUIDANCE: TABLE 7 SHOULD CONTAIN SYSTEM PARAMETERS WHICH ARE

INHERENT TO THE SYSTEM DESIGN AND ARE DEPENDENT ON

HARDWARE CONFIGURATION. FOLLOWING THIS TABLE PROVIDE A

BRIEF EXPLANATION OF THE DERIVATION OF THE VALUE SE-

LECTED FOR THE PARAMETER.
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TABLE 6. F-16X MSIP SIGNIFICANT MODIFICATION LIST

GUIDANCE: LIST ONLY SIGNIFICANT COST DRIVER MODIFICATIONS WHICH WILL BE SUBJECT TO
FULL ANALYSIS. JUSTIFY SELECTION AS SIGNIFICANT MODIFICATION. LIST
REMAINING MODIFICATIONS IN AN APPENDIX.

WJC M 0* oESWuPMTON sMUrCH RATroAg

42DZ0 0622 Provide Direct Poe Major New aonent addition of new
for Flight Control generator expected to increase POL,
syates Coponent Repair 6 Replacement spares

Cst due to higher parasitic power
reqireents and a±tioa. failures.

63O00 (C-9149 joint Tactical indOc- Major New Avionics Sytem. Additional
mation oiatribution material and labor cost.
System (JTD)

63x00 pfIDG z&S (Anti-Jam 081) major New Avionics Systm. Additional
Comuications materiel end labor coat.

65100 CCP-9101P Upfront C ua- major New Avionics syst. Additionalt
tionsNavigation materiel and labor coat.
and Identification

71000 CC-9145 Global Positioning Major Now Avionics System. Additional
Systm materiel and la t

71x00 cc-lolF upfront commnica- major New At4W. SystaL. Additional
tions Navigation materie)" ". r ct.
and tueantification4
(NAV Component)

X-N ' ion...
74AO C-9101F AN/AIG-68 Fire r 8

.: . i. .: o ..i .y ., ... ..-. t-.. Ce..:.,'" ntro Radr unt aito add.it~n ctio

±nclu~I~adanaG~~oi-dwn hot-c

74C00 CC.n9W Rea-4a o igty e i min r and pro csing

( htrol i will increase systea... ~p~te ~ a iiity. Additional materiel andI .#laor costs. Repacs current .

2~''~$W D.ats Tansfeat Unit Aditional processing capacity.
~ ioer materiel and labor costs.

74 9 -910lP Low-Altitude Target- major New Avionics Syatemi. Additional
- Inf ta-Red for Night materiel end labor coats. Pod con-

(LNTIRN) Pod figure will increase profile drag,
thereby increasing PM cats.

70M0 CrP-5763 Precision Location Major Now Avionics syatSM. Higher
Strike System materiel and labor cost. Small
(PLSS) radme may increase profile drag,

thereby increasing ML costs,

74x0 CCP-9101 Advanced Central Additional processing capacity and
Interface Unit new functions. Higher materiel
(ACU) coats and labor anticipated,

possibility of lower reliability.

75C00 CCP-9140 Advanced Medium Additional processing capacity is
Range, Air-to-Air being incorporated at 9S6 interface

missile (ARAA) to support MIAAM. Higher materiel
Provisions and labor costs.

75X00 PEDM GPU-SA 30MM Gun Pod Major new systen. Higher rateriel
and labor costs. Pod configuration
will increase POL costs.

75C00 CP-9142 Airborne Self- Higher jaing power output along
Protection Jamer with now comlex ECM & ECC4 caa-
(ASJ) ponents will increase iteriel and

labor cost. Internal configuration
vill decrease OL cost over
ALQ-131 Jamming Pod,

76EO OCP-311l hA-74 Warning Greater complexity of sucaystm
Receiver over ALa-69 will increase

failure modes. Hiigher materiel
and iawOr costs.
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2.3 System and Program Characteristics

Table 5 presents aircraft and program characteristics of

the baseline and F-16X MSIP aircraft. Table 6 lists those

configuration modifications for the F-16X considered signifi-

cant, as determined from a review of all currently proposed

modifications (See Appendix B for a complete listing of sched-

uled modifications) . . .

GUIDANCE: INCLUDE DETAILS OF THE BASELINE SYSTEM AND THE SYSTEM

AFTER MODIFICATION IN TABLE FORM.

TABLE 5. OPERATIONAL/TECHNICAL CHARACTERISTICS

CHARACTERISTICS F-16A F-16X MSIP

Length 49.5 ft. 49.5 ft.

Wing Span 32.2 ft. 32.2 ft.
Max Speed (40,000 ft MSL) MACH 2.0+ MACH 2.0+
Combat Radius (HI-LO-HI

Attack Mission) 600 NM+ 550 NM+
Thrust to Weight Ratio
(22,500 wt.) 1.11 to 1 1.05 to 1
Ferry Range 2100 NM+ 1900 NM+
Gross Weight 35400 LBS. 35400 LBS.
Empty Weight 15586 LBS. 18753 LBS.
Engine F-100 PW200 *F100 PW

*At the time of this analysis, source selection is being made

for the F-16X engine. The Pratt-Whitney F-100 PW 220 and the
General Electric F110 are being evaluated. For purposes of this
report, the F-100 PW 220 is assumed to be the selected engine.

GUIDANCE: LIST GENERAL CHARACTERISTICS, AS WELL AS SENSITIVE

DESIGN AND PERFORMANCE CHARACTERISTICS WHICH ARE

AFFECTED BY THE MODIFICATION PROGRAM. OFTEN, MODIFI-

CATION PROGRAMS WILL HAVE SEVERAL STAGES, WITH A

PHASED INCORPORATION OF MODS OVER A LONG PERIOD.

CONSEQUENTLY, SPECIFICALLY DEFINE THE ADDITIONAL

SYSTEMS INCORPORATED IN THE NEW AIRCRAFT. IN ADDI-

TION, INCLUDE NON-AIRCRAFT SYSTEMS SUCH AS SIMULA-

TORS, AUTOMATIC TEST EQUIPMENT (ATE) AND SPECIALIZED

SUPPORT EQUIPMENT IF THEY SIGNIFICANTLY IMPACT

SQUADRON O&S COSTS.
ii



2. ASSUMPTIONS AND GROUND RULES

2.1 General

The avionics maintenance concept of the new F-16X MSIP

subsystems will be consistent with current F-16A avionics sub-

systems. The intermediate level maintenance will consist with

LRU and SRU and circuit board removal and replacement. This,

*along with the adoption of Combat-Oriented Maintenance

*Organization (COMO) and Combat-Oriented Supply Organization

(COSO) will result in a concentration of below-depot avionics

maintenance at the intermediate level. Circuit board repair

will be conducted at depot circuit board repair facilities,

thereby increasing depot avionics materiel and contract cost

GUIDANCE: INCLUDE A GENERAL DESCRIPTION OF SYSTEM HARDWARE AND

POLICY CHANGES, AND DISCUSS THEIR ANTICIPATED IMPACTS

ON O&S COSTS, INDICATING THE DEGREE OF CONFIDENCE THAT

THE CHANGES ARE PRACTICAL AND COST IMPACTS ARE ACCU-

RATE.

2.2 Baseline System

The F-16A was selected as the baseline system, since the

F-16X MSIP is essentially an enhanced capability F-16A ...

GUIDANCE: IDENTIFY THE BASELINE SYSTEM AND EXPLAIN THE RATION-

ALE USED IN ITS SELECTION.
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TABLE 4. F-16X MSIP FORCE (PERATING AND SUPPORT COST ESTIMATE-FISCAL YEAR
BREAKOUT (MILLIONS, FY84$)
(561 PAA,305 FH/YR, 15 YRS.)

A B C 0 3 P G ---

1. Fi ml YOU 64 85 SE 87 88 89 90-98 7)4

2. of uadros a 3.5 8 13 19 23 23 23

3. Deliwries 3 78 I08 116 148 108 0 541

4. nature Aircraft 1.5 42 135 247 379 So7 561 561

5. it operatioms X m xxx xxx XXX xxx

6. ae.l *spot maint. mx x x m Xx X

7. Installato sippt. Zm Z= = xxx xxx m a Xx XIM

S. ataininci urmstmnt mx in 3= M m= 3= x

9. Depot mintenac mX X= 3 xxx ml MC mx

10. Genea. Depot &t. ]m X= m= mxx 7 1 X3x

11. Depot Inarallation sup. x= xx x3 xxx xxx x= xxxX

612. INdical Gore mmmm =NXixmx( xxx X3

13. PCS xxx 1=x X=x Aft 1= xx

14. T XX2 MX4=X K lX= 9941.418

GUIDANCE: INCLUDE A CE# &S COST ESTIMATE IF THE OBJECTIVE OF THE STUDY IS

IN NATURE. PROPER PREPARATION OF A FORCE O&S COST ESTI-

MATE REQUIRES INTEGRATION OF A PHASED DELIVERY AND INSTALLATION

SCHEDULE, FOR EACH SIGNIFICANT MODIFICATION, IN ADDITION TO A

DETERMINATION OF WHAT PERCENT OF THE TOTAL MDS FORCE WILL BE SO

EQUIPPED. A FORCE O&S COST ESTIMATE SHOULD BE CALCULATED ON THE

BASIS OF THE NUMBER OF OPERATIONAL SQUADRONS. THE PREPARATION OF

THE ABOVE IS BEST PERFORMED WITH THE ASSISTANCE OF A COMPUTER

SPREADSHEET PROGRAM OR AN INTEGRATED O&S COST MODEL.

IF THE OBJECTI!E OF THE STUDY IS DETERMINED TO BE DESIGN TRADEOFF

OR CONFIGURATION ORIENTED, CMIT THE FORCE O&S COST ESTIMATE.

9
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- TABLE 3. DETAILED ANNUAL AIRCRAFT OPERATING AND SUPPORT aDST ESTIMATE-F-16X
MSIP SQUADRON (MILLIONS, FY84S)
(1 SQUADRON, 24 PAA, 305 FH/PAA)

P-1 Ps Average Hafter of AIrcraft 24
FLXDG sa 7320

A S C 0 3 G
-PAY 6k X &iWE - -O-ISThWMlfll-

TOTRL MATC= OmfAC C'1V OFFIER ADI R VILIAN OFF AM CV

1. TMz u mwflm 37.525 12.307 4.29 3.074 2.628 12.575 L645 57 644 23

2. UNIT OPERAT 11.503 7.446 .974 1.766 1.213 .104 47 76 9
3. AIR .794 .794 .000
4. WA- STAFF 3.176 .285 .973 .9E9 .847 .102 47 50 9
S. Or UiI T IMI? .016 .001 .001 .001 .011 .002 0 1 0
6. SECURITY .357 .002 .355
7. ]OL 6.390 6.390
e. UhI"rTn AlIniG .770 .770

9. aw DEOT mAnnWI31N 12.785 2.591 .086 .494 .328 8.986 .300 10 568 14
10. 0eu8 o mAWIDW108 1.202 .085 .005 .077 .114 .826 .095 3 45 4
11. AVIONICS MAUI'NTWAN .425 .054 .002 .01 .003 49 .016 0 19 1
12. FIELD M A1DNAW10 .047 .011 .001 .001 .000 15 .019 1 0
13. MNI77ON SMISL RAW .031 .000 .000 .000 .000 0 1 .000 0 2 0
14. OWAMIZATIONAL N .001 .000 .000 .000 .000. . 001 .000 0 0 0
..150 AI R G TION 90 5.003 .922 .028 .092 .104 

} 
.850 005 4 249 0

* 16. O 1D. T REPA1 SO 2.896 .920 .029 .151 . ;.676 .07W 1 107 4

17. g=IGT MAWT 9 3.180 .599 .021 .172 . 2.238 2 144 5

18. INSTALLATION SJPW 5.488 .752 1.047 .640 ~2 1 .~943 9.835
19. REAL PO RT MIWT 2.228 .358 .624 .439 .04"7. V .41],. .349
20. C fUNI1?TI. .456 .044 .029 .0 .0 . .039

*" " " 21. ASZ o08 8 2.804 .350 .394 . 2" . .447
2U. RU OPERS/ATINS 394 .

2 RDShnMA INS'DM 1.113 1.11123, FAEC1f SPRE L.13 1.13 L--

24 HO KrIS/MMUI~rE .000 .000
25. R1mACE SPP 8 P .000 .000

26. DE MANTEN 3.983 , 6 ", 6 338 012 .339
27. MA,/ IFIIRTIONS 1.995 1 S .956 .021 007 .010
28. EGINE MAINTIANCE 1.168 ... .. .692 .165 .005 .164
29. AVIONICS MAWi E .539 . , .244 .103 .000 u1

.-. 30. E Wmhnc I0 .281 " .076 .049 .000 .054

31. G W P T . .102 .028 .034 .018 .908

32. OD T? DISTMIATION SIPU .027 .093 .030 .02 .061 .159
33. REAL R NM A 83 .014 .079 .013 .001 .019 .05734. GMUNICATI( = .; 033 Am00 "000 MO1 .003 .009 .010
35. BASE ERATI6 .175 .012 .014 .007 .017 .033 .092

36. PIh CARE . 570 .570

37. PCS .550 .208 .342

Note: See Appendix C for detailed colputations of inpacted Table 3 cost
elements.
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TABLE 2. VIIMOSC WSSC DE'TAILD FY83 ANNUAL OPERATING AND
SUPT CST REPORT-F-16A SQUADRON (MILLNS, FY84$)

(1 SQUADRON, 24PAA, 305FH/PAA/YR)

iS F-l1A AvOCqe Me Of Aircraft 24FIXING am 7320

A 8 C D 1 F

1. T ON.3IX M S 34.881 10.606 3.961 .961 2..U4 12.3M 2.437 57 .2 23

2. UNIT O 10.61 6.574 .974 1.7 1.213 .104 47 76 9

3. A w .794 .794 .000 21
4. 0229M SDW 3.1.76 .285 .973 .99 .84" .102 26 so
1. Onm UNIT EMU .046 .0O1 .0o1.01 .000 Oi .002 0 1,
6. SM M .357 .002 .355 .0007. POL 5.518 5.5].8
S. WNr!IC1M]S MII .770 7"70

9. 1W IDEPOT MU4TMAAWI! 12.039 2.073 .084 .489 .328 8.765 .300 10 557 14
10. CCU O A 2,QJ Q= 1.202 .09 .005 .07 .114 .826 .095 3 4 4
16. AVIONICS MUA 2.5303 .030 .02.003 .016 ., 16 1
12. ,=DLj mwn3 .08. .011 .021 .071 .0000 19 1 4
13. QTZ'~M, L MIT .031 .000 .000 .000 . 00 2 014 4 2 514. OPIATIONASKIN OM2 .3 .000 .000 .000 .000 0 01 .000 0 0 0

18. ADCRS T OI SQ 4.724 .739 .027 0 .10 . A0F± 757 .*.8 4 24316. aww REPAnR SQ 2.551 .61o .028 .148 . .41 15 417. c m1NET xhN SO 6458 .S9 .01 .102 4.23
;3. .U J" .01 17 .238 ..Q 2 144 S

IS 1D ENSLATION SUPISQR 5.27/9 .737 .926 .627 .90-5 US

19. RrAL NfiCIKY ma~wr 2.184 .351 .612 .430 40 .342~20. COMIkiCSLIS .447 .043 .028 .05 , . .038
21. M OFMATIONS 2.648 .343 .286 . .' .438

22. S.ImMG u .891 .891 ......
23. REKAcm Sam .891 .891

'-$25. RCKJ I SM B=F7J

26. DPO mUMuah1 3.571 .21j -85 .260 .012 .25427. mmmumaxTms 1.995 . 956 01 .007 .01028- Sa n llr4cm 1.168 .692 .165 .005 .1429. MXNZ .146 066 028 .000 .030
30. aim m.TwIE .2 62 .. .071 .046 .000 .050

n. awmhLEOT sxjpw 1.0 7 .082 .025 .031 .016 .818

32. DOT DWERLLAfl" Sup .~3 025 .084 .027 .019 .055 .14333. REAL RtR ="M&DW 65 .013 .071 .012 .031 .017 .051
34. COMMICAQIOS 030 .001 .000 .009 .003 .008 .009
35. MW OPERATI .15 0 .013 .006 .015 .030 .083

36. .M 1E / .559 .559
* 37. PCS .539 .204 .335

Note: All values presented in Table 2 were obtained directly from the VAMOSC
WSSC F-16A O&S Cost Report (AR8103), ,dated 11 APR 1984, after being
normalized to a squadron Level.

7
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TABLE 1.A SIGNIFICANT MODIFICATION IMPACT SUMMARY-F-16X MSIP
(1 SQUADRON, 24PAA, 305FH/PAA/YR)

(FY845)

A a C D 3 V 0 I I j

OW WDU. RFZA. DEW GEEAL DW? MEICAL
WXJ & 0 2IMP70NIQ FI. MAWl~ ffP7 SPRE MAIN'. SIM1. SUM1 CARE . ~ IMTL

1, 4.200 0822 S , $ 80,700 ,8 ,700 5,100 822,900 8 6,900 $2,000 $ 600 S 600 85,300

2. 6300 - 9149 J=6 26,100 40,200 14,600 10300 29,300 10,700 2,600 O00 800 135,400

3. 600 IDUG &B 8,700 20,900 6,900 5v300 16o900 4,100 1,200 400 400 6,8o0

4. 65X00 cc'1011' arm W 1,700 33,000 5,900 10,100 11,700 3,400 1,000 300 30 74,400

S. 71D 0 7 9145 GN 17,400 36,400 18,600 6,400 34,800 10t900 3,300 1,000 1,000 129,800

6. "1 c"101P N&V 4,4W 19,600 7,700 3,700 14,000 4,300 1g400 400 400 35,900

7. 74400 CC91WJ. A/APG- 33,900 112,400 16,300 39,200 42,500 11,60 2,900 G 800 260,400

8. 74Cou cc9101V Ep r 8,700 66,900 4,800 25,600 18,400 2,800 900 300 300 128700

9. 7400 €.9103P = 4,400 15,100 6,900 2,800 14,300 4,10 1,200 400 400 49,600

10. 741400 cC9101? LAw 270,300 164, 400 , ,700 80 69,900 24,400 7,900 2,400 2,400 653,200

U1. 74100 cc910 R 122,100 49,800 22,400 22,500 11,200 13,00 4,000 1,200 1,200 247,500

12. 74100 C9101 ACIU 33,900 28,800 12,800 5,800 24,900 2,300 700 700 116,900

1.3. 7W0 CC9140 SAAN 61,000 38.300 18,600 7,600 35,000 100 3,300 1,08 1,000 175,900

14 "UM PIING G 220,000 36.900 6,900 13,000 18,900 . 1,200 /00 400 303,500

15 76CO0 CCP-9140 AM 26,200 38,700 4,000 14,300 10,8 ,1200 700. 200 200 97,300

1~6. IGOO M9111 A.A-74 17,400 15r900 61900 3.100 1$ 3.8 00 1. 400 400 65.500

12L U71,900 8746,100 89,700 = .-600 3,20 00 S11,300 S11,300 S2,644,100

GUIDANCE: THE MODIFICATIO CT SUMMARY PRESENTS DECISION-

MAKERS WITH .flMATE OF THE O&S COST IMPACT OF

EACH MODIFI, . THIS HIGHLY SIGNIFICANT TOOL IS

POSSIBLE "AE OF THE DETAILED COST DATA BECOMING

AVAILABL VIN VAMOSC CSCS. THE SUMMATION OF COST

ELEMEN/IMPACT SHOULD APPROXIMATE THE CHANGE IN COSTS

DISPLAYED IN TABLE 1, CHANGE COLUMN. ROUNDING ERRORS

WHICH OCCUR DURING THE ALLOCATION CALCULATIONS MAY

PRODUCE A SMALL VARIANCE.

Note: Se: Appendix D for calculations of modification O&S cost
impacts as displayed in Table I-A.
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0 • TABLE I. F-16A & F-16X MSIP O&S COST 3M)PARISON - AFSARC I
USAF DVIAIL PCNAT
(MILIONS, M84$)

(1 SQUADRO 24PAA, 305 FH/PAA/YR)

(SEE T"LU 2 AND . 1CR A DEALED BREAJCUT OF E OT EN PR -
SENTED L THIS TA.LZ. rIS E TIMAIT IS ffPOT11'CAL# AND SID NOT BE
ONT AS REPR SDITING AL F-l6 F).

F-1EA F16X ASXP J= NOTE

1. TO TA $34.881 $37.525 +2.64

2. UNIT OPERATNS 10.631 11.503 +.872
3. A .794 .794 -
4. tIMAND SIAFF 3.176 3.176 -
5. OT UNIT PZR8" RM .016 .016 -
6. SORITY .357 .337 -
7. XL 5.518 6.390 4.672 1
8. mIIN TRAINING .770 .770 -

9. BEL DEO "AIN7 12.039 12.785 +.746'
10. CIEF OF MAINT 1.202 1.202 -
11. AVIONICS MAIT .303 .425 +.122 2
12. FIEL MAIT .046 .047 .001
13. MUNITIONSISSIZ NAT .031 .031 -
14. ORGANIZATIONAL A INT .001 .001 -
15. AIRCRAFT GEATION SQ 4.724 5.003 *.279 3
16. COOE REPAIR SQ 2.551 2.896 +.345 4
17. owl= MINT So 3.181 3.181 -

18. MLWThU F S UPPORT 5.279 5.488 *.209"
19. REAL RR MAIN 2.14 2.228 +.044
20. OMMUNICATIONS .447 4166 +.009
21. BAS OERATIONS 2.648 4 +.156

22. SUSTAINING INVESTEN .891 +.222
23. REPLACE SPARES .891 113 +.222' S

*24. MOD ITrlATRIEL .000 00 DO
25. REPACEN SWP 5SIP 000

26. M&U? 1M A C 3 983 412'
27. MODIFICATINS 1:995 -
28. ENGINE KMN 1.±8
29. AVIONICS FAINT ;;4.146 ,+.393 6
30. OTH MAINTENANCE 4'9 .262 +.019

31. GEAL DEPOT SUPPO RT 1.019 142 +.lf3"
32. DEPO INSTALLATION1 .35 .391 +.038*

33. REAL PR.16t .183 +.018
34. COMMICATI .03 .033 +.003

A 35. USE 22T L8 .175 +.017

36. MEICAL . 5 59 .570 +.011'

37. PC ./'1'539 .550 +.011*

Notes ' Tabp1

1. L co increase is due to projected fuel consumption rate
increase of 120 gallons per flight hour, resulting from a

/ weight increase, profile drag increase and greater power
consumption. (See Table 2, 3 & Section 5).

2. Below Depot Avionics Maintenance cost increase in due to
the addition of three avionics technicians per squadron and
higher material costs resulting from the higher unit cost
of the new avionics systems. (See Table 2. 3 and Appendix
C, Table C-1).

3. Below Depot Aircraft Generation Squadron cost increase is
due to the addition of six maintenance technicians and
increased material costs. (See Table 2, 3 and Appendix C,

* Table C-2).

4. Increase in Component Repair Squadron costs is due to the
addition of two maintenance technicians and higher materiel
costs of the major new avionics systems. (See Table 2. 3
and Appendix C, Table C-3).

5. Increase is due to additional aggregate spares requirements
for proposed new systems. (See Section 3.4.2, Table 13 and

*Appendix C, Table C-4).

6. Increase in Depot Avionics Maintenance Costs is due to a
substantial increase in new avionics systems. A large
proportion of repair actions for the new systems will occur
at tne depot level, with a lesser proportion occurring at
field and organizational levels. (See Section 2.1 and

Appendix C, Table C-5).

5



Table 1 compares O&S costs for the baseline aircraft (F-16A)

and the estimates developed for the F-16X MSIP aircraft. The

substantial F-16 force size and a six year operating history

provides the necessary historical data base for credible cost

estimation. Reasons for significant variances between the O&S

costs of the two aircraft are also outlined in Table 1. The

estimated impact of each modification is explicitly identified

in Table 1-A.

Table 2 presents the detailed historical O&S cost data for

an F-16A squadron as derived from VAMOSC

Table 3 presents a detailed O&S cost estimate for a hypo-

thetical F-16X MSIP squadron.

• GUIDANCE: THE TABLES LISTING THE O&S ANNUAL COSTS FOR A TYPI-

CAL UNIT SHOULD UTILIZE A STANDARD USAF COST ELEMENT

STRUCTURE, SUCH AS THE USAF DETAIL FORMAT EMPLOYED

BY VAMOSC WSSC. THE COSTS SHOULD BE COMPARED TO

THOSE OF THE AIRCRAFT PRIOR TO MODIFICATION, AND THE

COST DIFFERENTIAL EXPLICITLY IDENTIFIED BY INDIVID-

UAL MODIFICATION IMPACT. THE O&S COSTS SHOULD BE

PRESENTED BY FISCAL YEAR AND SHOULD BE IDENTICAL TO

THE FIGURES PRESENTED IN THE INTEGRATED PROGRAM

SUMMARY (IPS).

These costs are based on a squadron of mature aircraft. To

account for non-operating time due to aircraft delivery sched-

* ules, all aircraft delivered within a given year are assumed to

[ accrue costs for only half of the year of delivery.

4
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GUIDANCE: VAMOSC DATA FACILITATES UTILIZATION OF THIS METHODOL-

OGY BY PROVIDING BASELINE MDS FORCE O&S COSTS, AND BY

PROVIDING DETAILED O&S COST DATA FOR INDIVIDUAL

SUBSYSTEMS AND COMPONENTS TO THE FIVE-DIGIT WUC (WORK

UNIT CODE) LEVEL.

3.2 Data Sources

The sources used in defining the baseline costs and the

method used in estimating the F-16X MSIP aircraft cost are

listed in Table 10 for each of the cost elements.

GUIDANCE: INCLUDE A MATRIX OF SOURCES AND METHODS IN THE REPORT.

TABLE 10. DATA SOURCES AND METHODOLOGY

F-16A BASELINE F-16X MSIP
Cost Elemnt source Method Source Method/Cmment

UNIT OPEPATIONS
Aircrew VAICSC 'SSC FY83, Normalized to a Not significantly affected by

U APR 84 (RfTM AR6103) Sq/Yr. Baseline modification Program, no change

Command Staff VAI(SC WSSC, FY83 Normalized to a Not significantly affected by
ii APR 84 (RPT AR8103) Sq/Yr. Baseline Modification Program; no change

Other unit Personnel VWMSC WSC, Y83 Normalized to a Not significantly affected by
U1 APR 84 (RPT AR8103) Sq/Yr. Baseline Modificatiom Program: no change

security VAMOSC WSSC, FY83 Normalized to a Not significantly affected by
11 APR 84 (RPT AR8l03) Sq/Yr. Baseline Modification Program; no change

POL VAMOSC WSW, FY83 Normalized to a Contractor Scaled by weight, profile drag,
1] APR 84 (RP'I AR8103) Sq/Yr. Engineerinq and power requiremts

estimate (See Section 3.5)

Mnitions Training VAmOSC SC, FY83 Normalized to a Baeline Although the introduction of
11 APR 84 (RPT# ARBl03) Sq/Yr. AMRAAM will increase

the unit cost of training
munitions, the firing rate is
assmd to decrease; hence, no
chag in coet is contemplated

8ELd DEPOT MAINTENANCE
Chief of Maint VAMOSC WSSC FY83 Normalized to a Not significantly affected by

11 APR 84 (RPTI AR8103) Sq/Yr. Baseline odification Program; no change

Avionics Maint VAMOSC (SC FY83 Normalized to a Baseline and Buillt-up from like/similar
11 APR 84 (RPTi AR8103) Sq/Yr. VAMOSC CSCS analysis & scaled by materiel

FY-83-4 reliability, and ,anpower
(See Appendix C & Table C-I)

Field Maint VAMOSC WSW FY83 Normalized to a Not significantly affected by
1 APR 84 (RPT1 AREI03) So/Yr. Baseline odification Program; no change

i+,.+17
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A •TABLE 10. DATA SOURCES AND METHODOLOGY
(continued)

F-la BASELINz F-16X MSXP

cost Elment Source tethod Sourcemen

MusatLons/missle VASC WSSC FY83 Normalizd to a Hot significantly afect by
maintenance I1 APR 84 (RP" ARMX03) SB/Yr. Baseline Modification Progr m: no Chan

organiational Iunt WDSC WSSC FY83 Normlizd to a Not sigificantly affected by
11 APR 84 (RPT# AR8103) Sq/Yr. -aeiine modificarion Programs no change

Aircraft Guaration Sq VAN= WSSC FY83 Normalized to a Baseline and Built-up from like/sImlar
11 APR 84 (RPT AR8103) Sq/Yr. VA CS analysis & scaled by wateriel &

FY-03-3 reliability (Sea Appedix C
Table C-Z).

QowV-nt Repair Sq VMOSC WSSC FY83 Normalized to a Baseline and Built-up from like/similar
11 AR 84 (RPZ AR8103) Sq/Yr. VAMIC C( analysis & scaled by mterel &

F-3-3 reliability (See Ape dix C &
Table C-3).

Eqiuiment Maint Sq VAaS WSSC FY83 Normalized to a ot significantly affected by
11 APR 84 (RPT# AR8103) So/Yr. Baseline Modification Program: no change

atsmLATIH SUPRT
Real property Mint V1J0C WSSC Y83 Nomalized to a

U. AR 84(RIm'# AR8103) so/Yr. Baseline Scaled by Squadron mmning

Comnications V'ISC WS FPY83 Normlized to a
11 APR 84(RPT# ARSI03) So/Yr. seline Scaled by Squadron maming

Base Operatons VAMC WSSC F83 Normalized to a
11 APR 84(RFlr AR8103) So/Yr. Baseline Scaled by Squadron maning

SUSTAINMN OrVESDTYI
Replacent Spares VAMOSC WSSC FY83 Normalized to a Baseline and Built-up trom like/similar

1. AM 84(RPT1 AR8103) So/Yr. VAMOSC SCS analysis & scaled by reliability .
FY-83-3 and materiel (See Appendix C &

Table C-3).

Mod KitIARttiel VAMOSC 1SSC FY83 Normalized to a No change, P-16X MSIP is ted
11 APR 84(RPT# ARS103) So/Yr. Baseline as mature aircraft. Additional

modifications are assmed to
cntine at current rate.

Repacmt Sup 9map V IC WSSC FY83 Mormalized to a Nt significantly affected by ,
11 uR 64tBPt ARSIO3 Sq/Yr. Baseline Modif ication Program. no change

Equipment Y-Aintence VATh C WSSC5 FY83 Normalized to a Not significantly affected by
Squadron 1. APR 84(RlFT AR8103) Sq/Yr. RBaseline dification Program: no change

DEPOT MAIENANCE
Modifications VAMDC 145C FY83 Normalized to a No change anticipated due to

'I APR 84(RPT# AR8103) Sq/Yr. Baseline lack of Depot Level configuration
mdifications (See Table 6)

Engine Maintenance VAKW WSS FY83 Normalized to a Baseline Me change anticipated due to
11 APR 84(RFM ARSl03) So/Yr. lack of significant engine on-

figuration modification
(See Table 6)

Avionics Maintenance VAMOSC WSSC FY83 Normalized to a Baseline and Built-up trm like/similar
11 APR 84(RPT# AR8103) Sq/Yr. VAMOC CSCS analysis & scaled by materiel

FY-83-3 reliability (See Appendix C 4
Table C-4)

Other Maintenance VAMOSC 4550 FY83 Normalized to a Baseline and Built-up from like/similar
11 APR 84(RPT# ARS103) Sq/Yr. VAMOSC CSCS analysis & scaled by material &

LFY-83-4 reliability (See Appendix C &
Table C-S)

GE AL DEO SJPPT WJOC WSSC FrY83 Normalized to a
11 AR 84(RPTJ ARS103) Sq/Yr. Baseline Scaled by Dspot Maxnt. costs

DEPOT INSTALIAIC SUPPORT
Real Property VAMOSC WSSC FY83 Normalized to a
Maintenance U1 AR 84(RPTt AR8103) So/Yr. Baseline Scaled by Dpot Maint, Costs

Comnulcations VAMOSC 1455 FY83 Normalized to a
II AP 84(RPTJ AR8103) Sq/Yr. Baseline Scaled Ly Depot Maint. Costs

Base operations VAMSC WSSC FY83 NormaliZed to a
11 AR 84(RPTI AR8103) So/Yr. Baseline Scaled by Depot Maint. Costs

MDICL CARE VAMOC WSSC FY83 Normalized to a
11 AR 84(RPTr AR8103) Sq,/yr. Baseline Scaled by Squadron Manning

CsVA C U -SC FY83 .ormalized to a
1i APR 84(RPTt AR8103) Sq/yr. Baseline Scaled by Squadron Manning

18
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3.3 Like and Similar (L/S) Hardware List

-. The F-16X MSIP maintenance material and labor costs are

estimated using a bottoms-up cost factor estimation technique.

A set of functional analogies for the MSIP configuration changes

was developed, thereby relating the new equipment to existing

aircraft subsystems with VAMOSC historical reliability and cost

data. These analogies extend to the five-digit WUC, where an

individual modification's effect could be isolated to that level

These functional analogies are considered valid for the

costing only and are not intended to replicate the performance

characteristics of F-16X MSIP equipment . . .

A listing of L/S equipment is contained in Table 11.

GUIDANCE: WHEN SELECTING L/S HARDWARE, EVALUATE PHYSICAL

CHARACTERISTICS (WT., SIZE), TECHNOLOGY CONTENT,

OPERATIONAL ENVIRONMENT, SYSTEM COMPLEXITY, AND

FUNCTIONAL CHARACTERISTICS TO OPTIMALLY MATCH

COMPONENTS. CONSULT SPO -OR CONTRACTOR ENGINEERING

PERSONNEL FOR ASSISTANCE IN EVALUATING POTENTIAL L/S

COMPONENTS. UTILIZE VAMOSC CSCS TO COLLECT HISTORICAL

RELIABILITY, MAINTAINABILITY AND O&S COST DATA FOR

EACH SPECIFIED L/S COMPONENT. ALSO, COMPILE DATA FOR

ANY SYSTEM TO BE REPLACED, AND DEVELOP THE CHANGE

RESULTING FROM THIS REPLACEMENT. THE CUMULATIVE

CHANGE IN O&S COSTS CAN THEN BE APPLIED TO THE

BASELINE WEAPON SYSTEM SUPPORT COSTS (WSSC) MDS COST

DATA, THEREBY PORTRAYING THE NEW SYSTEM'S COSTS.

0
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TABLE 11

L/S HARDWARE LIST

"MI.ICA"1O1 P-16x MP 1412 AND SDLAR
MOD DESMPIO wIjC NS wAJC NOCA7= SELECTI(CI RAflC24ALE

0822 Direct Power 42DW P-I. 421I P10t~rUiator, The L/S motor-Gineato has similar physlcal,
Source for qan y fu nwctinil 6 operationl characteristica. Now
Pligt ctrol ever, the Smiui-wb it mqnets are axe
sysem (FO) oqIcally . . .

C C-9149 Joint TacticI 63900 P-15A 7Go ?mn/Rcvr .
Xnformation 74F ProceIor
Distribution 76DM Pooo Supply
Sstem (nrwq)

PIDIG LS (Anti-Jam 63X0O P-l6A 63300 Secure Voice Set
UM oimica-

• - II~tions) nl
CC-101F Uptr~it 03- 65100 FL-lA 65XOO IFF Syste

Ounicatilaw,
- Navigation f.

identification

IO-)145 Glbal Poel- 71000 F-S 63A11 RMO. Suba
tiaoing systm 74P00 SignaI Proc.

MOMV Pamr suppy

m-9l01P uprIt cm- 71XDO P-16A 71A0 VZ4 NAY t
am-cations .

&Idenific-
tionI (MAY ,

CC-9101P ANfAG--4 74AG0 P-ISA 74F00 ANMG63,.

Radat

C-4101F ftaended 74CDO F-16A 74CCO Pi ~Ptrol
capacity Fire er
Control Com.

CCP-9101? Data Transfer 748900 P-ISA 7P

... . . . ...

-11 Lo .Atiude 7

Stin [Pv TEA ack

( PLSS)I 7 O0 Proeaaot,

C:-1901F Advaned 7510 P-16 750 Interlface Unit

Cenrale o

Po

CC1 -40 AN Pro- 7530 F-lEA 73=A0 Coner, Win
vC1 Advua and 75CJ0 Interface Unit
LAU-C29
Lluner

*PIq flG GEJ-A 3C04 75X00 A-l0A 75800 GAU-4 3(1
Q n Podl QU Pod

CC-9142 Airborne Pelf 76C0 P-4 7600 AN/ALe133 . Althouqh the oprationa and pWiyuicl
Prorecs Pod caracteristic are different since the AN/AL-
JaiNmwr 133 is PO-founte an the ASP, is ooitaned

internally, the funutcons are similar. ?ecn-
oloqrally, both are fncei ued a o incorla oate

VH.SIC . . .

OC*-9111 ALR-74 Warn- 76E00 P-16A 76E00 A.A-69 Warninq . . .
Lnq Receiver Receiver
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3.4 Derivation of Scalars

In order to use baseline data to project the O&S costs of

the F-16X MSIP, it was necessary to identify differences between

the systems and quantify these differences through the develop-

ment of scalars. The derivation of the aforementioned scalars

is explained in the following paragraphs...

GUIDANCE: ESTABLISH PROPORTIONAL RELATIONSHIPS BETWEEN THE L/S

SYSTEMS AND THE NEW SYSTEMS, BASED ON THE ESTIMATED

EFFECT OF DIFFERING PHYSICAL, RELIABILITY AND

MAINTAINABILITY (R&M), TECHNOLOGICAL AND OPERATIONAL

CHARACTERISTICS. THE ASSISTANCE OF SPO CONTRACTOR

ENGINEERING DATA AND/OR PERSONNEL IS USUALLY REQUIRED

TO ACCURATELY DEVELOP THE MODIFICATION SCALARS.

THE SCALARS SHOULD THEN BE APPLIED TO THE BASELINE

NORMALIZED CSCS COST DATA TO DETERMINE THE ESTIMATED

O&S COST OF THE NEW SYSTEMS.

3.4.1 Reliability and Maintainability

For purposes of this costing analysis, reliability data is

provided to the three to five digit WUC level for selected O&S

cost-significant modifications in Table 12.

In cases where a modification involves replacement of an

existing subsystem, the data of the predecessor subsystem is

subtracted to produce net reliability data for the modification

This historical data is then compared to reliability

*estimates for the new subsystems, and scalars are derived ...
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TABLE 12. MODIFICATION-SPECIFIC RELIABILITY SCALAR DERIVATION

A 8 C
MOD LDZfl 11-R P-1F SI RZLaB.=l

sUC NOD # 0g5SXpnflWIP rH SCALAR

1. 42DC 0822 Provide Direct 1964 2742 .72
Paea for Fliht
control Sysem

2, 6300 C-9149 Joint Thctitil 1.12 137 .82

Wnormation

Systion (TS

3. 63X00 PEODG WXS (Anti-Jam Uar 3148 4722 .67

4. 65M0 CC-9101F UPfrt C0000- 21.32 3405 .63
icatins, raviqa-

5. 71D00 CC-9145 Global Position- 132 163 .91
inq Syrn /

6. 71X00 CC-9101F Upfront C=mi- 207: /" 30409
cations Naviga-
tixon & Identifi-

* ~cation (NAV s,.

7. 7WA0 Ca Cm101 u t APG-48 .76

Fire Control

S. 74COO CM-9101? Zpanded p * 13254 .72

~Caity Fir

9. 74800 a-9101P Deta Tr ~ 40 581 .70

10. 74M40 CC-910.F ~ 4  224 268 .84

A or

ii11 00M Cw ~4 6 3 4)'reCiaxcn 485 675 .72

Strike System
(PlSS)

12. Z 0 C0 -9101P Advanced Central 397 463 .86
/ interface unit

(AClIV

*13. '75C0 CCP-9140 Advanced medium 630 896 .93
Range Air-to-Air
mlissleO (AHIAA?
Provi.sions

14. 75X00 PENDM4 GPD-SA 30M9 2540 2650 .96
Gun pod

15. 76CDO CC-9142 Airborne Self- 659 745 .88
* Protection

Jammer (ASPJ)

16. 7GE00 CC-9111 A-74 warning 420 570 .74
Raceiver
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GUIDANCE: WHEN AVAILABLE, USE TEST DATA AVAILABLE FROM THE SPO

OR CONTRACTOR IN ESTABLISHING R&M FACTORS. IF TEST

DATA IS USED IN CONJUNCTION WITH L/S HISTORICAL DATA,

APPLY A DERATING FACTOR TO TEST DATA TO ACCOUNT FOR

IDEAL LAB CONDITIONS.

UTILIZE VAMOSC CSCS TO COLLECT HISTORICAL RELIABILITY

DATA FOR L/S COMPONENTS. CSCS PROVIDES A VARIETY OF

RELIABILITY AND MAINTAINABILITY DATA, INCLUDING MEAN

TIME BETWEEN MAINTENANCE (MTBM), NUMBER AND TYPE OF

MAINTENANCE EVENTS, NUMBER AND TYPE OF MAINTENANCE

MANHOURS (ON AND OFF EQUIPMENT), MEAN TIME TO REPAIR

(MTTR), REPAIRABLE THIS STATION (RTS), NOT REPAIRABLE

THIS STATION (NRTS), CONDEMNATIONS, ETC. THIS DATA

IS AVAILABLE TO THE FIVE DIGIT WUC LEVEL IN CSCS

REPORTS AR-8105, AR-8107, AND AR-8114.

3.4.1.1 Modification #0822 - Provide Direct Power to FCS

Mean Flight Hours Between Failures (MFHBF) is anticipated to

increase from 1984 to 2742 due to the greater reliability of the

samarium-cobalt solid magnet generat-or motor being incorporated

The L/S component selected, an F-15A generator motor, is

similar in physical and operational characteristics; however,

the new technology incorporated and the resultant engineering

estimate led to the derivation of a scalar of 1.38 . . .

3.4.1.2 Modification #CCP-9149 - Joint Tactical Information

Distribution System...

3.4.1.3 . . .
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3.4.1.16 Modification # CCP-9111 - ALR-74 Warning Receiver

An increase in reliability is anticipated due to the planned

incorporation of Very High Speed Integrated Circuits (VHSIC).

However, complexity of the ALR-74 is anticipated to increase

over the ALR-69, thereby negating some of the increased relia-

bility influence . . .

3.4.2 Materiel

A materiel cost scalar is derived for each scheduled F-16X

MSIP O&S cost-significant modification. These modification-

specific scalars are the basis of the materiel cost estimates

Materiel cost data and derivation of the scalars is pre-

sented in Table 13 . . .

GUIDANCE: UTILIZE VAMOSC CSCS TO COLLECT MODIFICATION-SPECIFIC

MATERIAL COST DATA. CSCS PRODUCES DETAILED MATERIEL

COST DATA TO THE FIVE DIGIT WUC LEVEL. BELOW-DEPOT

MAINTENANCE DATA IS DISPLAYED IN: 1. TOTAL BASE WUC

COST REPORT (AR8107); 2. BASE WUC COST REPORT

(AR8S05); 3. ASSEMBLY-SUBASSEMBLY WUC COST REPORT

(AR8115); 4. TOTAL BASE AND DEPOT WUC COST REPORT

(AR8108)

DEPOT MAINTENANCE MATERIEL COST DATA IS AVAILABLE

FROM THE FOLLOWING: 1. DEPOT ON-EQUIPMENT WUC COST

REPORT (AR8111) and; 2. TOTAL BASE AND DEPOT WUC

COST REPORT (AR8108).

UNIT PRICE DATA IS DISPLAYED TO THE FIVE-DIGIT WUC

LEVEL THROUGH THE FOLLOWING REPORTS: 1. MDS-NSN-WUC

CROSS REFERENCE REPORT (AR8109); 2. MDS-WUC-NSN

CROSS REFERENCE REPORT (AR8ll0).

24



TABLE 13. !MDIFICATION-SPECIFIC MATRIEL COST SCALAR DEIVATION

A 3 C
LZKE F-16X MO-SPECFIC

SIMILAR NSIP MACIEL
MDUNIT 'NIT

woe MOD 8 DzSOtIm4 PRC MIC SMLR

1. 42DEO 0822 Provide Direct Pwer S.11,852 S20.300 1.71
for Flight Control
systan

2. 63B0 CC-9149 Joint Tactical Infor- 8285,539 $640,000 2.24
mation Distribution
Syata CJfID)

3. 63X00 PIDING LIS (Anti-Jam UHP) 8551100 S135,000 2.45
cwmaucations

4. 65XO0 CC-9101F Upfront Ownmca- 856,425 884,500 1.50
tioa",Navigatiofl
and Identification

5. 71D00 "t-9145 Moch. Positioning S201,819,40811,000 1.54
Sytem

6. 71X00 CC-9101F Upfront Oooznica- S 13 8311600 2.03
tions Navigation
and Identification
(NAY component) .e

7. 74AGO Ca-9i01F Al/APG-68 FIr *"booD~0 sl,."W"0~ 1.38

Cotrol RaduAr w
8. 74C00 a-9101F Expanded 0pc~ *103,~~6000 1.90

Fire Cotrol ;
Computer ..

9. 74400 CC-9101F Data T'ra nt ~ 5 822,400 1.06

10. 74M00 C-9101P La-A ~~ Taret M 51,000 82,340,000 2.23
.inq~.-e for

2.1. 7400o s ixon Location 8140.194 $320,000 2.28
.......--------------- ..... " r ike System

12. 74X00 Advanced Central 8375,443 S410,000 1.09
Intrfce ni
(Irfc U

13. .~C0 CC-9140 Advanced medium 8464,563 S485,000 1.04/ Range, Air-to-Air
Missile (AmEAAM)
Provisions

14. 7SWOo PM4DIN GP-5A 30HM Qain Pod S240,000 S220,000 .92

15. 75c00 CCP-9142 Airborne Self- S180,000 8350,000 1.94
Protection Zazmwr
(ASPj)

16. 76EOO CC-911 ALR-74 Warning S151,832 S170,000 1.12
Receiver
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Unit price data was utilized as the basis for materiel

scalar derivation, since the F-16X MSIP modifications will

affect component-related replacement and repairs . . .

I
3.4.2.1 Modification #0822-Provide Direct Power for FCS

The unit price of the samarium-cobalt generator motor is

substarntially higher than the conventional wire-wrapped magnet

motor selected as the L/S component. Contract data indicates

the unit price will be $20,300 for the new motor, producing a

scalar of 1.71 . . .

3.4.2.2 Modification #CCP9149-Joint Tactical Information Dis-

tribution System

3.4.2.3 . . .

GUIDANCE: SELECT MATERIEL DATA THAT IS MOST APPROPRIATE FOR THE

ANALYSIS AT HAND. AIRCRAFT SYSTEM MODIFICATION

SCALARS NORMALLY CAN BE DEVELOPED BY USING UNIT PRICE

DATA. A CHANGE IN MAINTENANCE CONCEPT OR OPERATIONAL

PROFILE MIGHT MAKE DIRECT MATERIEL COST DATA MORE

APPROPRIATE FOR SCALAR DEVELOPMENT.

MATERIEL COST FOR THE NEW SYSTEM SHOULD BE OBTAINED

FROM CONTRACT DATA OR SPO/CONTRACTOR ESTIMATES. THE

DIFFERENCE BETWEEN THE LIKE/SIMILAR VAMOSC CSCS

HISTORICAL DATA AND THE NEW SYSTEM ESTIMATES WILL

ACCOUNT FOR DIFFERING PHYSICAL, TECHNOLOGICAL AND

OPERATIONAL CHARACTERISTICS. EACH MODIFICATION

SCALAR SHOULD BE BRIEFLY JUSTIFIED.
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3.5 Petroleum, Oils and Lubricants (POL) Consumption

Additional weight, drag and parasitic power requirements

imposed by the scheduled F-16X MSIP configuration changes will

increase F-16X MSIP fuel consumption relative to that of the

F-16A baseline aircraft. The average F-16A POL consumption rate

is 753 gallons per hour as obtained from AFR173-13, dated 1

February 1984. The contractor, after conducting a full aerody-

namics analysis, forecasts F-16X MSIP fuel consumption to be 16%

higher than the F-16A, or XXX gallons per hour...

3.5.1 Modification #0822 - Provide Direct Power Source for FCS

Contractor engineering estimates indicate the net weight

impact of Mod. # 0822 is 52 lbs. Since the configuration is

internal, no increase in drag is anticipated. However, the

generator-motor to be added will require .5KW of ram air cool-

ing. In addition, the parasitic power drain imposed by the

generator-motor will increase specific fuel consumption (SFC) at

cruise by . . . This modification will account for one percent

of the change in POL consumption, or $8,720 per year per squad-

ron, according to SPO estimates ....

3.5.2 Modification # CCP-9149 - Joint Tactical Information

Distribution System

GUIDANCE: WHEN AN ENGINEERING ESTIMATE MUST BE UTILIZED TO

COMPUTE THE O&S COST IMPACT OF ANTICIPATED CONFIGURA-

TION CHANGES, PROVIDE AN EXPLANATION OF THE ESTIMATE

AS CONVEYED BY THE SPO/CONTRACTOR SOURCE.

THE POL COST IMPACT OF EACH MODIFICATION CAN BE ESTI-

MATED IN CONSULTATION WITH SPO/CONTRACTING ENGINEERING

PERSONNEL. BY ISOLATING THE NET WEIGHT, PROFILE DRAG,

& POWER CONSUMPTION IMPACT OF EACH MOD, A PERCENTAGE

ESTIMATE OF THE TOTAL INCREASE IN POL CONSUMPTION CAN

BE ALLOCATED.
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4. SENSITIVITY/RISK ANALYSIS

in order to increase confidence in the O&S cost estimate for -

the F-16X MSIP aircraft, the sensitivity of O&S cost to factors

such as reliability has been evaluated by obtaining three relia-

bilit~y estimates to illustrate the potential range of values...

GUIDANCE: INCLUDE AN INDICATION OF THE CONFIDENCE IN THE FIGURES

PRESENTED.

4.1 General

Reliability and POL consumption appear to present the great-

est risk potential for cost variability...

GUIDANCE: DEVELOP A FURTHER, DETAILED ANALYSIS OF THE COST

IMPACT OF EACH COST ELEMENT OFFERING A POTENTIAL FOR

HIGH COSTS, ESPECIALLY THOSE OF WHICH THE VALUE ESTI-

MATED FOR THE O&S COST ANALYSIS COULD VARY WIDELY.

IDENTIFY THE RANGE OF VALUES SELECTED FOR SENSITIVITY

ANALYSIS AND THE RATIONALE FOR SELECTION. PRESENT THE

RESULTS USING IDENTICAL GRAPHICAL VALUES WHENEVER

POSSIBLE TO FACILITATE A COMPARISON.

4.2 Reliability Sensitivity

The range of reliability values was based on a review of the

design maturity of the modification and the confidence in the

scalars applied to each modification. Table 14 identifies the

range of reliability values for each modification.
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TABUE 14. MODIFICATION RELIABILITY SENSITIVITY

KE~AN PLYMN HOURS BTWN FAIURES (WHBF)
NDLOW EXPt= HIGH

IdUC "M # DESa3U PrIOt HOURS HOIUS HXS

42D9% 0822 Provide Direct Po~ 2600 2742 2850
for Flight Control
sysem

63B00 CC-9149 Joint Tactical Infor- 115 1.37 145
mation Distribution
System (JrD81

63XO0 PftDZNG LIS (Anti-.JAN UE 3100 4722 6050~iucatwius)
65x00 C-9101F Upf rant Comuunics- 2500 3405 4200

tion 4 ldentific-

71DOO CC-9145 Global Positioning 105 163 170

71XO0 CC-901,F Uptfrant Oximnica- 2600 3040 3450
tion 6 Identifies-
tionP (NAV COPNent)

74AO0 CC-101? AN/APO-ES Fir. 3i5 34% 375
Control Raedar

74COO CC-101F Rzpanded Cape ity 225 4" 254 280
Fire Qntrol
computer

74800 CC-9101F Data Transfer Unit Sal$~ 8

74H00 CCP-9101F Low Altitude Tar- F 224
gting Infra-Red 24 26

70O c-763 PreciiQ~te6tion 'c- 615 810

75X00 P- #l ~ edCentral- 415 463 505

75g Advanced Medium Range 725 830 890
-~ ~:...,." Air-to-Air Missile

x:::.. (MRAA) Provisions

S 753& DDN GPD-5A 30)U4 Gi pod 2350 2650 2825

76COO CC-9142 Airborne Self- 610 745 915
Protection Jammr
(ASPJ)

76P.0O Cc-1U ALR-74 Warning 510 570 635
Receiver

*AGRJT MODIFICATION4 IMPACr (MPIMF) 23.75 28.06 30.47

P-16A M&SILNE SYIM (MFHW) 3.82 3.82 3.82

P-16X MSIP SSTMr (?M'!WF 3.29 3.36 3.39

COS DELTA"

LCOUR EM C8CD HORS HIGH HURS

BELOWd DEP 4.INfrAiWX 4269,882/Sq. - 4$117,347/Sq.
DEP~yr MAIN'rr2Az4 i- 84,062/Sq. - -*36,549/Sq.
REPLAEMEN SPARES 3 27,02. - -$10,340/5q.

TOMA 4$380.946/Sq. - -$ 1 64 26/5q.

*Aqgreqate modification a:Nxct - Sum of Reciprocals of %od MFHBFs
*Cost Delta Changrie in 8of Failures X Cost per Failure
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TABLE C, 1

BELOW DEPOT AVIONICS MAINT. MATERIEL COST COMPUTATION

LIKE/SIMflAR
BLWt MAERIU.

DFfm CONSUMED ANcZ 2N AVI ICS
MATEIEL R.ILAI 'M MATEaAL' AT AVIONICS MAILNAT C

15I DEsCSPrTION WS1 x SL I SCALAR X MA.NETANOC MATEAIEL- CST

6100 CtY-.9449 Jri S13,063 282 2 5 o200

61 00 PIM(hI Ws t 7,464 '6"1 245 613

65100 mP,-9)0O.L U101 IF" 624 m881 63 Ic5o 5. 1176

71[m30 9145 G9 91J,922 .8 1,54 5* 744

7lt0 C-9101F 07011 mAV S 5_961 .69 2_0 5* 500

74A0 ="101F A/A,-4 881, 083 .76 1. 8 54 4,567

74C%0 C2-9101F BXCA F= w43,42 .72 1190 5% 2,978

'aaOD CD"9101? D70. I is708 .01,106 %* 323

4iO0 Cral=iA)I0p LAwN M58,055 .84 2. 2i 5% 5,437

74"CC ZI-5763 PL..S 631,9.30 .72 2.2a 5* 2,621

?4w cco-9101F Ado 514,514 .86 1.09 5* 680

75DO010 .914O MAMIW 818,246 .93 1.04 4 5* a. 82

7 60) Cr2J"142, AsDQ £19,490 .88 194. 54 1,664
7Q=S W.. a U AL- 14 S 8,771 .14 1 * 363

AQKA~ MDIFICATMON IM]PAM' :,:..:. ,?:.2.:.;....:.... .DWWZ,..:... £.23,7 48

.-16A *'SC ASELINE CST (Tale 2, 4in 11, CoLum 8) _S_3000 ...

7-16A MSIP AIIC MADIDaRCZ MAEIEL WS PE 9AM14 ?mWR WI, 3.lu1o 8) 553,748

Aor $.054M

' tsm Tmluk 12 A

rum Tae 03

*GUIDANCE: THE PERCENGS OF AVIONICS MATERIEL CONSUMED AT THE

AVIONiCS RAZ.NANCE FUNCTION IS DETERMINED BY THE

MAINTENANC..:. CONCEPT. SPECIFIC BELOW DEPOT MATERIEL

CONSt4#PTION BY FUNCTION (AVIONICS MAINTENANCE,

COMPONENT REPAIR SQ., AIRCRAFT GENERATION SQ.) IS

NOT AVAILABLE IN CSCS. CONSEQUENTLY, THE MATERIEL

COST PER WUC AND MODIFICATION MUST BE EITHER ALLO-

CATED ACCORDING TO THE PROPORTIONS OF THE BASELINE

AIRCRAFT OR, MORE PRECISELY, ACCORDING TO THE PRO-

PORTIONS ANTICIPATED BY THE MAINTENANCE CONCEPT FOR

EACH MODIFICATION.
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APPENDIX C. F-16X MSIP MATHEMATICAL COMPUTATIONS

GUIDANCE: PROVIDE THE MATHEMATICAL COMPUTATIONS USED TO CALCU-

LATE THE COST ELEMENTS. DO NOT DUPLICATE COMPUTATIONS

PERFORMED IN VAMOSC WSSC OR FOR ELEMENTS UNAFFECTED

BY THE MODIFICATION PROGRAM. ALL BASELINE MDS HISTOR-

ICAL OPERATING AND SUPPORT COSTS ARE AUTOMATICALLY

CALCULATED BY VAMOSC WSSC, AND ARE DISPLAYED IN THE

MDS OPERATING AND SUPPORT COST REPORT (AR-8103).

THIS REPORT CAN BE NORMALIZED FOR A SQUADRON OR

AIRCRAFT LEVEL FOR PURPOSE OF COMPARISON.

BACH CALCULATION SHOULD BE CLEARLY TRACEABLE TO THE

SUMMARY TABLES IN SECTION 1. TIEREFORE, NUMBER ALL

ROWS AND COLUMNS IN THE SUMMARY.4.ABLES, ANVIPROVIDE A

LOCATOR CODE IN PARENTHESIS A1ET EACH A2 NDIX CALCU-

LATION. ALL CALCULATIONS S BE DZZLAYED IN ORDER..... ,. R E

OF COST ELEMENTS, WITH / H U U ENT COMPUTATION

PRESENTED WITHIN THE PI Y %2 SECTION.

NOTE: All baseline F-16A VAMO C' WSSC it figures utilized in

the following ca .ul .o wee obtained directly from

Table 2. ,."
I UNIT OPERATIONS

POL (Table 3, Lin 7) i

POL Cost - CSumption Rate x FH/PAA x PAA/Squadron x Cost per Gallon
= a3 gallons/hr x 305 hrs. x 24 acft. x $1.00
- $6.390M/Squadron/Year

BELOW DEPOT MAINTENANCE

Avionics Maintenance (Table 3, Line 11)

Materiel Cost = F-16A WSSC Materiel Cost + Summation of MSIP
Materiel Cost Impacts (See Table C.1)

= $.054M/Squadron/Year
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Table B.1. Configuration Change List(Con't)

wMO.IA 5 C e F G H 1

(ca. fnued)
75c00 CC-9140 incoor:rate AMRA M V + fes +42-5 -3.45 .4100 -5800 -200 Yes

caps Llity in F-i6"A

75W 0361 Add Thresld Detect/Bypass 111 0 No MC 0 0 0 0 No
Selection for Boresgit
Spoc Made of AI9-9L

74F0 0603RI Modify Stores Cntrol Panel II 0 No NC 0 0 0 0 No
to .lismnate Plickerunb of
Diviay I -

76 PENVATI~C1 A AI

76CDO CCP-9142 Testinq of the Airoorne V + Yes +405 +7.2 +100 0 +1.37 Yes
Self- rotection ~r K
(ASPJ) .6.12

KW RAMqAIR

76E00 0947 Install Improved ALX-69 V + NO NC 0 0 0 0 No
Aalifier Detector and
Prequency Selectve Re-
ceiver in P-16

76EO0 cc-91w1 Intall ALR-74 arniNq V + Yes .89 .4KVA +100 0 750 Yes
Receiver in P-16
Aircraft
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Table B.I. Configuration Change List(Con't)

A s C 0 E G H

74 FIRZ Cc n SYSTEM(oinued) 15 Fir"N
74CC 0913 nacorporate 1o15S1irC Ill 0 NC 0 0 0 0 NO

Control ompufter and Stores
Maemnt opierational
Flight Progam

74CCO CC"9120 Multiple Store Ejectio RAM V + No TOD W 1W O TD D

74O00 CCP-9122 Incorporation of Standard II - NO NC 1 TD T T Yes

oSA? Inertial Navigation
Unit (fNU)

74EW 0836 tOdqnt TV Sansor S1it V + NO TO T TBD D TD NO

Screen Caeility P-16A/B

74EAC 0456c1 RAeVI Radar/E-0 Indicator I1 0 NO NC 0 0 0 0 No
ut to Acmdate Revised

Video Ampifier

74EBO 0365 Revise Radar/E-O E1ectranics III - NO "C 0 0 0 0 No

74EM 0457 Revise Radar/E-0 Elctr II 0 No Nc 0 0 0 0 NO

L0nt to correct Bandwidth
CharaCteristics of Video
Processor and sorizantal
Jitter

74000 CCP9169 Incorporate WAC Hed-up- III + NO NC 0 0 0 0 NO

Display (HUD) in P-16
Air Vehicies. LANTRN BUD
Alternative wide Angle Optics

74if0u -9101F Data Transfet Unit Installa- III + Yes +53 TBD D T TBD Yes

74N00 CC-9163 LAM73RN Installation V + Yes +1010 +10.8 +1000 +600 0 Yes

cX,-9151
Crx-9153

70O C%2-.9137 AGM-65D Development, Inte- V + NO Th D BD TO 11 0 NO
gration and Testing

74A, ar--5763/ Precision Location Strike V + Yes +129 +500 +1000 +750 500 Yes

9156 System (PLSS) Integration

75 WEAPCW DELJVEY

T4000 0556 Modify Stores Management 11 0 0 NC 0 0 0 0 NO

System CTU to orrect Block
10 Software Deficiencies

75000 None Incorporation of GPU-SA V + Yes +2800 TBD 0 0 0 No
3(q Gum Pod

75CM0 0569"l Incorporate Capability for V + No NC 0 0 0 0 No

Air Combat Maneuverinq
Instrummtation (AOG) Pod

74C00 035GRlR2 Block 15 Sequential Provi- III + NO 11D D TS TD TBD No
sioning AMRAAM, MSEt
Provisions

'SCOO 0935 Early Production incorpora- v + Yes 1 BD 7W III SD No
tion of AMRAM F-16
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Table B.1. Configuration Change List(Con't)

WUC MO. A a C P G I

63 USP COMMIICATON

63000 E JS (ANTI-JAM UEW DI- V + yes +25 T 1H 33D Th Ya
municaions) Inorporation

63B00 1018 Install Have Qick Grozp V + N +25 W TD T T Ye
191 Provision AN/AR-164C
in F-16

6330O CP-9149 Joint Tactical Information V 4 Yen .112 +1.5 +1400 +780 "1.5 Yes
Distrilutin system (JTlDS) KW
Int qration

63B00 0327C2 Sectre voice with AW-186 III + No +2 0 0 0 0 No

63B3 0896 Incororate Modification to III + NO +12.1 0 0 0 0 No
Reduce M"lti-path signal
Scatterinq effects from
Uper WWI Antenna

63C30 0795R1C1 'Have Quick' Group A V + No NC 0 +780 0 0 yes
Provxsions tor P-16

65 I1F SYSTE

65000 CCP-9101F Upf ront mmunication. II + Yes +74 TBD TO I B TBD Yes
Navigatl n, Identification
(UP1 I) Incorporation IFF
Function

71 RADIO NAVIGATICN

71000 CCP-9245 Glooal Positioning System V + Yes +60.1 +500 0 100 Yes
(GPS) Integration

7100u CCP-9101F Upfront Cmummication, III + Yes +40 TD TD 11IJ ', lea
Navigation, Identification
(UPCH1 1 Incorporation
Nay. himctian

74 FPRE C SYSTE

74000 None WAM (Wide Area Anti-Armor V + No 19D TVD +1600 +1400 TED Yes
Mnition) integration

74.00 CCIL-9101 Incorporate AN/A -68 Fire III + Yes +234 W TBD T TB Yes
Ctraol Radar

74A00 CCP-9101F Advanced Cntral Interface III + Yes +345 TD TBD TBD T1D Yes
ut (ACIU) Integration

74AA 1005 Retrofit of AW.AM tavel III V + No TBD 19D TBD T9D TBD No
Caps ility in P-16 A/0

74AM 0497 Provide Improved Radom III - No NC 0 0 0 0 NO
Lrhtning Protection

748 0496 Block 158 Software Update III 0 No HC 0 -2500 -800 0 NO

74C00 CCP-9101F xpanded Capacity Fire III + Yes +28 TBD TBD IMD TED No
Control Comp.ter In-
eat1lation

740CO 0406R. Block 15B Software update III 0 No NC 0 +1825 +1000 0 No

74CCO 0642CI Lncorporate Pire Control III * NO NC 0 0 0 0 NO
C~iputer Operational Fligt
Program Chanqes/Software
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Table B.1. Configuration Change List(Con't)

MJcOD. A B C D E F G R I

42 ELW1ICAL POWER SMW

42AK) 0756R1 modify AC Generator to III - NO 0 0 0 0 0 No
Incrtporate Oil L n

42M 0822 Pxvvids Direct Poer rIx 4 Ye +52 TD 0 T No
Source tro Flight 02o 1
Systm (FM)

42HNU 0678 Prov-ida ain BattAry Pr III 0 No 0 0 0 0 0 No
to the fMS Chert.re

42JA0 0815 Delete Syncrnzaton of 111 No 0 0 0 0 0 No
800 82 Inverters

42JM 0782 Modify Plqht Cntrol Systm III No 0 0 0 0 - NO

Battry Boater CiLaut.L to

ixanste Inadvertent

Invartar BatteryDicag

44 EJWMCAL L3@GTNG SYST

44A00 0287RICT Inprove Aara1 Re uelung I No +1.8 .01 0 a 0 No
Lightinq for Might
Oparat sr

46 FUEL SYSTEM

46000 0474 inflltion of ALotoamtiF III - No 0 0 0 0 0 No
Forard Transfer Tri

Circuts in Aircraft Fuel
Syst m

46000 0905 InstalJ OrificM Plate to I1 0 NO TBD 0 0 0 0 NO
Loft of External TWnA
Transfer Valve

46CAD 0709 Revise Exterl Tanx Vent III No 0 0 0 0 0 No
and Pftesurizatjio a ve
to Improve Raliahaity

467PA 02.12 Provi. 'opsility of III 0 NO +2 0 0 0 0 NO
Soleactive Pill of Extarna.1
Puel Tnks

51 InSflUJP"M

51AD 0993 P-octicion inCrporation V + No +12 TD 0 0 0 Yes
of Comined Altitude Radar
Altimatet P-16 (CAMA)

5IA80 CCP-9124 Integration and Tet of CARA V + NO 0 rB 0 0 0 Ye

MAII2UPT4CN AHALYSIS AND
55 RECORDD*2 =I11P

55AAD 0932 Provide Provisions for Crann V + NO + TaD 0 0 0 No
Survivable Flight Data Re-

order (C )

62 ve 9CO ICAT IONS

62000 0602C1 Replace Standard iedset 111 0 No 0 0 0 0 0 No
Wirinq wiLh Magnetically
S3ielded Wirimg
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Table B.I. Configuration Change List(Con't)

-- A a C D E F G 9 1

23 RFAN W r
(ctied)
235W 0490 Provide Electronic Eiqine 111 0 No HC 0 0 0 0 No

control tC.ution Light
owe Badcup Fuel Control
is Selected from Aft ockpit

23M 05.39 Engine Emergency Warnng III - No +1.4 0 0 0 0 No
System

231RA 0479 ReVise Wiring fros Throttle I1 0 No NC 0 0 0 0 No
Potion Relay to ESS

2310k 0433 Remval of Namsle Vent 111 0 No NC 0 0 0 0 No
Ejector Sditc

23LA 0907 modify Engine Ianinq III u No M U u- U U WO
control muit to Provide
Tine Delays in Wrn, n
and Caution Msages

24 AIJX.LAM P4EIANT

2 0699C1 Redesign Eergency Power III No 0 0 0 0 0 No
Unit Bleed Air
Regulator Valve

24A 0 0613C1C2 Modification of rem-gncy III - No 0 0 0 0 0 No
Power Unit, Redesign EFU
Fuel control Valve Azmture

24COD 0465 Re ign Eergency Power III - No 0 0 0 0 0 No
Unit to Replace Speed
Sueors

24C110 0800 Delete the onnection Of 11 0 No 0 0 0 0 0 No
the Electrical Caution
Light to the E1 Over-
61eed Detector

24COO 0823 Revise EF Controller to III - No 0 0 0 0 0 No
Eliminate Moisture Chtrap-

24CB0 0630C1 Revlse mrgency POWer III - No 0 0 0 0 0 No
Unit (ElJ) Controller
Logic to Improve Re-
dundancy of Secondary
Speed ontrol

240M 0408 Provide Redesigned Engine III - NO 0 u 0 0 0 No
Start Sytem (ESS )Ctrol-
let Brnes, md omonet
Tester

41 ENVIRON4WML CO1nAL

Io41ABA o-9101? n-r ration of 5pa 1I1 0 No +49 0 0 0 0 No
oacity ECS

42 ELCTICAL POWE SUPPLY
42000 0558 modification of Aircraft III - No 0 0 0 0 0 NO

Battery Failure Moitoring
Circuit P- 16AA

42AAO 0722 Modify the Constant Speed III - 40 0 0 0 0 0 No
Drive (CZD) Oil Servicing
Pill Port

42WAA 0778 Constant Speed Drive (CD) III - No +10 0 0 0 0 No
ydrat.lic Acomulator

42AAO 0977 Cosntant Speed Drive IX - No +1 0 0 0 0 No
Accum mLator Vibration
Isolator Mounts

42AAM 0819 Replace Contant Seed I - NO 0 0 0 0 0 No
Drive (CSO) Oil cooling
Lines with Plexiwle Ee
Asseaamies P-16A/B
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* Table B.1. Configuration Change List

11006 5544C-1 Strengthneb of Fume- InX NO 0O +.4 0 d0 0 N
lag stat.ion 341.8
Bulkhead to Prevent

11000 0762 Modification of Upper/ in No NO TOD 0 : NO
Lam, Bulhead Splice

11000 0832 I Stabilizing In No NO TO 0 0 0 No
Support to rum
Side Frame and Revse
Barns Sot

11O 028lUCI Strenghen Skin azond III - No +2 0 0 0 0 No
Agrins. Bok

12

12AO 0437 Intercang master Fuel in 0 NO NC 0 0 0 0 NO
and C Switc" it s Aft
cre Station Oily

12COO 0426 Cn Canopy OnI/ II - No NC 0 0 0 0 NO
Close Lo ic Clrcuitry

LaDfNG GEAR
13 SYSTE M

12=G 0596 Ndificationof Brake III 0 NC 0 0 0 0 No
CLrcuitry to Incorpoate
Lower Audio Volume Level
For Landing Gear Warning

138DC 0807 Eliminate Noisture Trapping III - No N 0 0 0 0 No
in Min Gear Dwm-lock
Snwt es

1308) 0686 Improve Moisture Proofing In - No NC 0 0 0 0 No
of the Nose Wheel Steering
Feedback Potintmmter

1=0o 0546 Mdification of Brake i - No +;4 0 0 0 0 NO

Inorp 0554 Lnc orate Impoved Br ke In No +1.0 0 0 0 0 NoControl Box F-1"V

13Ga 0667 Replace Arresting Book 111 0 No MC 0 0 0 0 No
Switch With New switch
Capable of Being Locked
in both 'UP' and 'OW1N'

14 FLIGHT COREF". SYSTEM

14000 022RlC1 Incorporate Departre Warn- III 4 No +1 0 0 0 0 NO
ing Systm .n F-16A/9

14ADU 0802 Replae Diode Aemblies in InX No NC 0 0 0 0 NO
Critical Electric Poer/
Flight Otroo System Circuits

14AID 0623C1 Correction of Electronic In + No NC 0 0 0 0 No
omponent Assemly (ECA)

r'mory to Correct LAtch,-up

4CCA 0622 Improve Bearing Retention III - NO NC 0 0 0 0 NO
in Leading Edge flap and
Ttailinq Edge Flaper on
Hxu'qe Fittings

14F00 0691 Inrow Angle of Attack, ill No NC 0 0 0 0 No
Pilot StAtic and Air Data
Prone Meter Citcuit.

23 TURBOFAN PWERPIANT

23000 0827 Install Clanp to Prevent II - No NC 0 0 0 0 No
Engine Nranes Chaffing

23G;O 0401 Rework Enigne Breether - .40 NC 0 0 0 0 NO
Ejector flklt
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APPENDIX B. CONFIGURATION CHANGE SUMMARY

HEADING INDEX

A - Modification class (III, V)

B - Estimated O&S cost impact (+, 0, -)

C - Major cost driver? (yes, no)

D - Estimated net weight impact (ibs)

E - Estimated net electrical power requirements (KVA)

F - Estimated net FCC memory impact (words)

G - Estimated net SMS memory impact (words)

H - Estimated electronic cooling impact (KW)

I - Is new technology incorporated? (yes, no)

GUIDANCE: WHEN CONDUCTING A PRELIMINARY EVALUATION OF PROSPEC-

TIVE SYSTEM CONFIGURATION CHANGES, DESIGN A MATRIX

WHICH LISTS THE MODIFICATIONS' IMPACTS ON O&S COST

PARAMETERS.

IDENTIFY THE PROPORTION OF COST DRIVERS ACCORDING TO

THE PRECISION REQUIRED BY THE USER, THEN COLLECT

MODIFICATION COST & ENGINEERING DATA FROM THE SPO AND

CONTRACTOR.

K -



GUIDANCE: DIRECT MAINTENANCE MAN-HOUR DATA IS AVAILABLE IN CSCS

TO THE FIVE DIGIT WUC. DIRECT MAINTENANCE MAN-HOUR

DATA CAN BE COLLECTED FOR EACH MODIFICATION ANALOGY,

THEREBY PRODUCING AN AGGREGATE DIRECT MAINTENANCE

MAN-HOUR CHANGE, WHICH CAN BE UTILIZED BY MANPOWER

ENGINEERING PERSONNEL TO ESTIMATE MANPOWER REQUIRE-

MENTS. IN ADDITION, THE PROPORTION OF THE TOTAL

CHANGE IN MAINTENANCE MAN-HOURS CAN BE USED TO ALLO-

CATE LABOR COST TO EACH MODIFICATION. THIS ASSISTS

IN ISOLATING THE AGGREGATE O&S COST IMPACT OF EACH

MODIFICATION, WHICH IS THE ULTIMATE GOAL OF A MODIFI-

CATION PROGRAM COST ANALYSIS.

A.2 Chief of Maintenance

Because the forecast total increase in manning is relatively

insignificant in aggregate terms (2%), no change in the Chief of

Maintenance function is anticipated . . .

A.3 Avionics Maintenance

The introduction of a large number of new avionics systems

will increase Avionics Maintenance manning by 3 personnel per

squadron. According to the TAC LCOM Model, avionics modifica-

tions account for 81% of the total change in Direct Maintenance

Man-Hours/Flight Hour (DMMH/FH) . . .

A.4 Field Maintenance...

GUIDANCE: INCLUDE A DETAILED NARRATION OF FACTORS THAT IMPINGE

ON MAINTENANCE MANNING, SUCH AS CAPACITY OF FACILI-

TIES, CONFIGURATION CHANGES, THROWAWAY VS. REPAIR

IMPACT, AND MAINTENANCE CONCEPT.
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TABLE A.1
DIRECT MAINTENANE MAN-HO)URS BY MOJDIFICATION (DMMH/FH)

CIA B C
L/S F-16)(MSIP %of

WUC MD. # DESCRIPTION DMMH/FH DMMH/FH TTAL CHANE

1. 42DEO 0822 KumE, FCS .10 .12 5.6%
2. 623CO CCP-9149 JTMDS .19 .15 7.0%
3. 63XDO PENDING EJS .06 .07 3.3%
4. 65XOO ~CP-9101F UFNI IFF .05 .06 2.8%
5. 71D00 CCP-9145 GPS .17 .19 8.9%
6. 7=X0 CCP-9101F UFNI NAV .07 .08 3.7%
7. 74AXD CCP-9101F AN/APG-68 .14 .16 7.8%
8. 74CW0 CCP-9101F EXCAP FCC .04 .05 2.3%
9. 74HOX CCP-9101F DTU .06 .07 3.3%

10. 74N00 CCP-9101F LANTIRN .41 .46 21.4%
11. 74W00 CCP-5763 PLSS .21 .23 10.7%
12. 74X00 CCP-9101F ACIU .11 .13 6.1%
13. 75CDO CCP-9140 AMRAAM 16 .19 /8.9%
14. 75XO0 PENDING GPJ-,5A :07 .07 #13.3%
15. 76COO CCP--9140 ASPJ .0A .04.. 1.9%
16. 76E00 CCP-911-1 ALR-74 .13.3%
17. AGGREGATE MODIFICATION IMPACT 44 100%
18. F-16A SYSTEM DMMHQ/FH 09
19. F-16X MSIP SYSTEM DMMtiH/FH 2.2

Unisch~eduled corrective maintenance 0ny/xcude~ General ground handling -

ffan-hours *

*~4'*A.2
ULN If MAINTENANE PERSONNEL

F-16A F-16X MSIP
*OFF ENL CIV Change OFF ENL CIV

Below Depot Maint. 10 557 14 +11 10 568 14
Chief Maint. 3 45 3 3 45 3
Avionics Maint. 0 16 2 + 3 0 19 2
Field Maintenance 0 1 0 0 1 0
Munitions/Missile 0 2 0 0 2 0
Organizational Maint 0 0 0 0 0 0
Aircraft Gen.Sqdn. 4 243 0 + 6 4 249 0
Componenit Repair Sq. 1 105 4 4 2 1 107 4
Dguip. Maint. Sq. 2 144 5 2 144 5
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APPENDIX A. UNIT MAINTENANCE PERSONNEL

A.l General

Total manning for an F-16A squadron is shown, along with

anticipated changes as determined by a detailed logistics support

analysis . . .

Although the Mean Time to Repair (MTTR) for many of the new

subsystems planned for F-16X incorporation will decrease due to

increased circuit board commonality, Built-In-Test (BIT) and

component redundancy .... system reliability (MFHBF) will still

decrease in aggregate terms due to the addition of those new

systems, resulting in increased manning requirements . . .

GUIDANCE: EXPLAIN THE RATIONALE BEHIND MANNING CHANGES TO THE

BASELINE SYSTEM. WHEN THE ALTERNATIVE SYSTEM INCOR-

PORATES NEW CONCEPTS OR A RADICAL DEPARTURE FROM

EXISTING SYSTEMS/METHODS, EXPLAIN IN DETAIL THE

CHANGE AND ITS EXPECTED IMPACT ON MANNING. THIS

EXAMPLE FOCUSES ON THE MAINTENANCE ORGANIZATION.

THIS DOES NOT IMPLY THAT THE MANPOWER ISSUE WILL

ALWAYS BE MAINTENANCE.

DERIVE MDS SQUADRON MANNING FROM THE APPROPRIATE

VAMOSC WSSC MDS OPERATING AND SUPPORT COST REPORT

(AR8103). MANNING IS DISPLAYED BY COST ELEMENT. IF

FURTHER DETAIL IS REQUI...., OBTAIN AN ITEMIZED BREAK-

OUT OF SQUADRON MANNING FROM THE TAC LCOM MODEL.
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5. SUMMARY

Still to be resolved are the methods of determining second1' destination transportation, Advanced Flying Training and Other

Advanced Training costs. The additional complexity of the F-16X

MSIP configuration changes will undoubtedly require additional

flight crew and maintenance personnel training. It is antici-

pated that estxmating methods will be developed and values for

these cost categories validated in the near future.

GUIDANCE: NOTE ISSUES LEFT UNRESOLVED OR THOSE WHICH WILL

RECEIVE CLOSE SCRUTINY IN THE FUTURE.

3

32



.- : ° ,- . . , - "-. ,, -- . , . .- * . -- -- . S . -

.7

4.3 POL Sensitivity

There are two areas of risk associated with POL Costs; the

C1 uncertainty of JP-4 fuel costs and the fuel consumption of a new

system. To place the F-16X MSIP system in the proper perspec-

tive, other comparable weapon systems are shown in Figure 4
(Figures are derived from VAMOSC WSSC Operating and Support Cost

Reports by MDS for FY83).

a3M
$2-o

$20M-

F-15A

SODNi POt -16

COSTS 

F- 16HSI Ir-

Fy84 S/SODK/TR -& _115

$1 0I05

600 800 1000 1200 1400 1600

.P- 4 M M C O N S .'1 T" I 0 , R A T !
GALLON S/ N

0

FIGURE 4. POL SENSITIVITY GRAPH
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BELW~ DEPOT MAINTENANCE

Avionics Maintenance (con't) (Table 3, Line 11)

Contract Cost -F-16A WSSC Cost x F-16X MSIP Avionics Manning
= F-16A Avionics Manning

= .002M x 19

= . 002M/Squad ron/year

GUIDANCE: CNTRACT, OTHER, AND P&A COST SHOULD BE SCALED BY THE

CHANGE IN MANNING, SINCE THESE CflSTS CONSIST PRI-

MARILY OF LABOR. THE CHANGE IN MANNING IS OBTAINED

FROM THE SPO.

Other Cost = F-16A WSSC Cost x F-16X MSZ.-P Avionics Marming
F-=16A ~xnics Manning

= $.0O1M x 19 i'

- .00lM/Squadron/Year

Enlisted P&A Cost =# of EnI. Pers. x AiU-ics~i td Rate
- 19 x $18,3554 ~* - S348,745 or S.349MA-Madron/Yr

GUIDANCE: DERIVE THE A, MAGF, P&W SATE EkO VAOC WSSC, BY

DIVIDING THE IT M:COST PER COST ELEMENT BY THE

NUMBER OF P R ~~ THE RE(QJUE DATA IS AVAILABLE

EIN THE WSSC4 l OPERAING AND SUPCT COST REPORT

(AR8103).

Total Below Depot
Avionics Maint. Cost = Materiel + Contract + Other + (Off., EnI. & Civ. P&A

cost)
- $.054 + S.002M + .001M + (.003 + .349 + .016)
- S. 425M/Squadron/Year
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BEIDhW DEPOT MAINTENANCE

AIR~aFT GENERATION SCMADRON (Table 3, Line 15)

Materiel Cost = F-16A WSSC Cost + Sunmation of MSIP
"ICYMateriel Cost Inpacts. (See Table C-2)

-. 922M/Squadron/Year

TABLE C.2

* BELU.W DEPOT AIRCAFT GEN. SQ. MATER=E COST COMPUTATION

LIXE/SINXLAR
fBLOFw % IATMIEL CHUM~ IN
DEI~3T a3 AT AIR- AIRCRAFT GO.

63X00 P~EMiG &B7,460 .67 2.45 xv; 358 ,. 4,286

MOO0 Cm-1l u"~I Upr 24,880 .63 1 35. .. 8.2.29

71XW0 OC-913P U"04 HAV 5,961 .69 3,498

74AOO CC-9101P MI/APG..68 87,080 .76 .~~ 38 .... 31,965

74COO CCM101F EXCAP PCC 43,540 .72 .. *.*1 G 35% 20,847

70M00 CCP-101F amfl 8,710 .70 ,S. 0.: 354 2,262
74MOD CCP91O1P LA1RTI 58,050 2. 25 38,059

74WOO CC-5763 PLSS 31,930 2356 18,346

74XOO 0 490hF AM 14,r 514 35. 4,762
75DO CCP9140 ARA14 is, 28@0 .0 .3 #4 35. 6,188

75X00 PMII GpJ-sk .4* ~ *96 .92 40% 12,086

76COO C-9140 AMJ .88 1.94 35. 11,646

70.00 OM-9111 AER-74 .74 1.12 351k 2,544* M74IXM 37 IIICATICM 11ACIT $.183.036
P-16A ws~ sAsE~. amW (Tab*1 L.'1, bu ) $739 000

F-iax MSIP 7LVAL A11J~tAFT ATC JA M1XEL MST PER YEAR (Table 3, LiLne 15, (bum 8) $922,036
I Iz .922S

See Qjidmnce, PR~~pe91 02

F ree Table 12

* ?ram Table 13

Contract Cost = F-16A WSSC Cost x F-16X MSIP Aircraft Gen. Sq. Manning
F-16A Aircraft Gen. Sq. Manning

= $.027M x 249
24

= $.027M x 1.025
= S. 028M/Squadr on/Year
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BELOW DEPOT MAINTENANCE

AIRCRAFT GENERATION SQUADRON (Con't) (Table 3, Line 15)

Other Costs - F-16A WSSC Cost x F-16X MSIP Aircraft Gen. Sq. Manning
F-16A Aircraft Gen. Sq. Manning

= $.090M x 249

= $.092M/Squadron/Year

Enlisted P&A Cost a # of Enl. Pers. x Aircraft Gen. Sq. Enlisted Rate
a 249 x $15,461
= $3,849,789 or $3.850M/Squadron/Year

Total Below Depot
Aircraft Gen.
Sq. Cost = Materiel + Contract + Other + (Off., Enl. and Civ.

P&A Cost) /
=$ .922 + .028M + .092M + (.l06/* 3.850M +

$5.003M/Squadron/Year

OMPONENT REPAIR SQUADRON (Table 3, Line 16) . /.:... ...........:: . .

Materiel Cost = F-16A WSSC Cost + Sux*ion n
Cost Impacts. (See&-.'ble C-) :

_______.920M/Squadron/Yel....

. . 1.... ' .

COMPNENT Q MATERIEL COST CMPUTATION

0I NNMIEI. O IN
~" t~r~4MM AT amp. REPAI

MTMI OD4P. REPUAM SQ. SO. MAIT.

WMC MO.1 D I SCALAR X SCAR XI MAIMNM(W - MATERIEL COST

442DED 0822 R , F 9,580 .72 1.71 60% 7,077

6.B0 CCP-9149 .43TIM 13,060 .82 2.24 60t 14,393

631X0 MOLNG Lm 7,460 .67 2.45 60t 7,341

65X00 CCP-910117 I"2il 11 24,880 .63 1.50 60t 14,107

71D00 CC-9145 GUS 11,920 .81 1.54 60t 8,921

71X00 CCP-9DIP UIWQI MAV 5,961 .69 2.43 60t 5,997

74A0 CCP-9101F At/AP,-68 87,080 .76 1.38 60t 54,798

74C00 CCP-9101 ZXCAP Fm 43,540 .72 1.90 60t 35,738

74400 CCP-9101P oU 8,710 .70 1.06 60t 3,878

74M0 CC-9101F LAMTrim 58,050 .84 2.23 60t 65,244

74WO0 CCP-5763 PLSS 31,930 .72 2.28 60t 31,450

400 CCY-9101P ACIU 14,514 .86 1.09 60t 8,163

75M0 Cm-9140 MRAAM 18,280 .93 1.04 60t 10,608

7500 P MDLG C-5A 34,210 .96 .92 60% 18,129

76C0 CCP-140 ASPJ 19,490 .88 1.94 60% 19,964

7GE00 CC-9111 ALR-74 8,770 .74 1.12 606 4,361

AGGU2ATE MM1FICATIO4 WNACT S310,175

P-16A WDSC WSELINE aOST (Table 2, Lu 16, Colum 8) $610,000

F-16X ASIP TOTAL XKPONE RUAIR SUAO N MATERIEL a)S PE YEAR (Table 3, Line 15, C'DumI B) S920,175
* See Qnidance, Page C-2 or $.920M/Squadron

Prom Table 12

* **Prom Table 13 C5



INsrALLATioN SUPPORT (Table 3, Line 18)

REAL PROPERTY mAM2TEAN(E (con t) (Table 3, Line 19)

Enlisted - P-16A WSSC Cost x Squadron Manning Scalar
P"A Cost - $.409M x 1.02

- S.417M/squadron/Year

Civi Lian
P&A Cost - F-1I6A WSSC Cost Squadron Manning Scalar

-$.342M x 1.02
- .349M/§Ruadron/Year

Total Real Property
Maint. Cost - Material Cost + Contract Cost + Other Cost + (Off., Eni. and

Civ. P&A Cost)
- S.368M + .624M - .439M + (.041M + .417M + .349M)
-$2. 228/S adron/Year

C)MMUNICATIONS (Table 3, Line 20)

Materiel Cost aF-16A WSSC Cost x Squadron Manning... ."lar
* -$.043M x 1.02

aSJJ44M/Squadron/Year

g1
Contract Cost -F-1 6A WSSC Cost x Squadron 1 ,.ninJ#SCL"

- $.028M x .1.....
-$.029M/Squadron/Year

Other Cost - F-16A WSSC Cos-l xzdron Madng Scalar
- S.O51MM 1.02
= S.052M/Squa ~er

*Officer P&A - F-16A Wac" s-t x Squadron Manning Scalar
Cost a $. 02l.t' x 1.02

-S. 02Th/Squadr on/Year

Enlisted P&A Cost - F-16A WSSC Cost x Squadron Manning Scalar
-$.266M x 1.02
=S. 271M/Squadron/Year

*Civilian P&A - F-16A WSSC Cost x Squadron Manning Scalar
Cost - $.038M x 1.02

-S. 039M/Squadron/Year

Total Cormwnications
Cost =Material Cost + Contract Cost + Other Cost + (P&A

cost)
$ .044M + $.029M + $.052M + (.021M + .271m + .039M)

-S. 456M/Sauadron/Year
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INSTALLATION SUPPORT (Table 3, Line 18)

- BASE OPERATIONS (Table 3, Line 21)

£ Materiel Cost F -16A WSSC cost x Squadron manning Scalar
- $.343M x 1.02
- $-350M/Squad ron/Year

Contract Cost F-]16A WSSC Cost x Squadron Manning Scalar
- $.286M x 1.02

$ . 394M/Squadron/Year

- Other Cost - F-16A WSSC cost x Squadron Manning Scalar
- $.146M x 1.02
- . 149M/SqUadron/Year

Officer P&A Cost - F-16A WSSC Cost x quadron Manning Scalar
- $.205M x 1.02

= .209M/Squadron/Year,,

Enlisted P&A Cost = F-16A WSSC Cost x ~on Mann;1 Scalar
$ 1.230M x 1.02 .P~
$1S. 255M/Squadro~Ja 41.. .

Vs Civilian P&A Cost = F-16A "S~~txS~ on Mning Scalar
$ $438M x 2
$:S.447M ... o ..e'

Total
Base Operations Cost = *ral Cost + Contract Cost + Other Cost +

9 ~ 9 50+.394M + $.149M + ($.209M + $1.255M +
S.44M)
52. 804M/Squadron/Year

IREPLACEMENT SPARES (Table 3, Line 23)

Repaceen Spre Cot= F-16A WSSC cost + Summ~ation of MSIP Replacement
Spares Cost Impacts. (See Table C-4)

w S1.11JM/Squadron/Year

L
L
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L



BELW DEPOT MAINTENANCE

* ~ mmPoNENT REPAIR SMADRON (con' t) (Table 3, Line 16)

Contract Cost a F-16A WSSC Cost x F-16C MSIP CoM2. 22r. Sq. Manning(I -16A Comp. Rpr. Sq. Manning
a $.028M x 107

$ .028M4 x $1.019
S. 029m/Squadron/Year

Other Cost - F-16A WSSC Cost x F-16C MSIP CoMp. 22r. Sq. Manning
F-16A Comp. Rpr Sq. Manning

$.148M x 107
105

- $.148M x 1.019
S. 151M/Squadron/Year

Enlisted P&A Cost m # of EnI. Pers. x Camp Rprf Sq. Enlisted Rate
0 107 x $15,667 Z%/

$ 1,676,369 or $1.676M/Squaabn/Year /

Total Below Depot Comp.
*Rpr. Sq. Cast - Materiel + Contrat.-.ff., Eni. and Civ.

P&A Cost)
- $.920M + .029M,+' 15114+' (,' * 15 + 1.676M + .075M)

$2. 896M/Squadrwd1Aear~

INSTALLATION StJPR17" (Table bLn 8

REAL PROPERTY MAINTENANCE (Tb~~tne 19)

Materiel Cost F P-16A WSS(1t cSqadron Manning Scalar
$ $3 51 / x-16X MSIP Manning/F-16A MSIP Manning

= 5351 A ' K (724/713)

$:S35l 1.02
= .35 M/Sqtuadron/year

Contract Cast -F-16A WSSC Cost x Squadron Manning Scalar
$ .612M4 x 1.02

=S. 6241/Squadron/Year

*Other Cast -F-16A WSSC Cast x Squadron Manning Scalar
$ .430 x 1.02

= . 439M/Squadron/Year

Officer P&A
Cost =F-16A WSSC Cast x Squadron Manning Scalar

=$.040M x 1.02
= .041M/Sauadron/Year
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TABLE CA4
REPLACEMENT SPARES COST COMPUTATION

XEKY/SDM cmA11( The
REPLCDGNTREPLND

SARES RELIABIL1* FIATIL" SPARES
bIC KM. # DCS1PUICN CDT x SCALAR x SCAL.AR awr

42DW 0822 Powr, ?CS 4,120) .72 1.71 S 5,073

63SM CC-9149 .fln 5,610 .82 2.24 S 10,304

63=o PEsWDLI 3,210 .67 2.45 $ 51269
65XD0 C-101F UPQI IF? 10,690 .63 1.5 W.0,0

-1D - liGO -945 Gs5,120 .81 1.$4 S 6,387
71X00 C-9101? 01041. kAV 2,230 .69 2.43 8 3,739
74Afl CM-.9101F Ai/APG-6 37,410 .76 1.36 S 39,236
74CDO W..11 caw FM 18,710 .72 1.90 s 25.595
741400 CC-9101LP D'1 3,740 .70 1.06 8 2,775
74NOO CC-9101LP LAHIIRI 24,940 .84 .02.23 S 4 6,718
74W0 CC-5763 P=~ 13,7M0 .72 42. 28 $/22,523
74XD0 CC-9101F ACMU 6,240 .86 1.09 5,849
75COO CC-9140 AHAA14 7,840 .93 *1.04 S 7,583

75M0 MOIING GPJ-Sh 14,700 .96 5 9 ~ 12,983
76COO CC-9140 AMP 8,370 .88 19 .4' 514,289

AGGRWATE MMFICATIC DGWCT~ S *,Z. 21,550
F-161 WSS BASELINIE a? CTuoe 2, Line 23, Colmn k 8.'* ' S 91,000

or S1.113H/Squadron

From Tanle 12I
From Tab* 13

....*.......
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DEPOT MAINTENANCE (Table 3, Line 26)

AVIONICS MAINTENANCE (Table 3, Line 29)

Materiel Cost - F-16A WSSC Cost + Summation of MSIP Avionics
Materiel Cost Impacts. (See Table C-5)

- $.081M/Squadron/Year

TABLE C.5
DEPOT AVIONICS MAINTENANCE MATERIAL COST COMPUTATION

LIVX/SIMILAR CHANGE IN
DEPOT AVIONICS DEPOT AVIONICS
HUNT. MTATIEL RMLABILrer* ATUIEL** - MUff. MAIUIZL

4UC "OD. # DESCRIPION a SCOSTR x SCALCAR

6300 C-9149 JT=I 1,640 .82 2.24 3,012

63X00 FI DG LIS 930 .67 245 1,527

6500 CP-9101F UF OI 1" 3,110 .63 1.50 2,939

71D00 CC-9145 GP 1,490 .81 1.54 1,859

71M00 CC-9101F uOI HAV 650 .69 j 43 1,090

74A00 CP-9101P A/AIGES 10,900 .76 .38 A432
74c00 CC-9101P XAw FCC 5,450 .72 90 7 7,456

74100 C-910p 0TU 1,090 .70 1.06 809
06.84 13,618

7 M10 CP-5763 MSS 4,000 .72 2.286,566

74X00 CC-9101F AC~i 1,820 .'V 10/1,706

75C CCP-i40 AMAAK 2,280 . . 2,205

76CDO CC-9142 ASP~J 2,440 4 4,166

70 -9111 ALAR 741104 92

P-164 WSS &ASELINE WST (Tab1. 2, Line 2*, $ 22,000

[P-I 6X NSIP DEWT AVIONICS~ MAWNE1UA4 MA1 SUROO $~~J~ 81.297/Squadron
Pro T w1e 12 or S. 08194Squadron

...*4"... Tale 13

Contract Cost -F-l6AQ,Cost x F-16X MSIP Depot Avionics Maint.Mat
K ~ F-16A Depot Avionics Maint.,Mat.

a ...06. x $81,297

-* .244M/Squadron/Year 
0 0

Other Cost - F-16A WSSC Cost x F-16X MSIP Depot Avionics Maint.Mat

F-16A Depot Avionics Maint.Materiel

- $.028M x $81 297

liT2-2,000

= $.103M/Squadron/Year
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DEPOT MAINTENANCE (Table 3, Line 26)

AVIONICS MAINTENANCE (Con't) (Table 3, Line 29)

Civilian P&A -F-16A WSSC Cost x F-16X MSIP Depot Avionics Maint.Mat
F-16A Depot Avionics Maint.Materiel

- $.030M x $81 ,297

- S.l1M/squadron/Year

Total Depot Avionics
Maint. Cost - Materiel + Contract + Other + (P&.A Cost)

- $.081M + $.244M + $.lOJM + ($.111M
- S. 539M/Squadron/Year

OTHER MAINTENANCE (Table 3, Line 30)

Materiel Cost - F-16A WSSC Cost + Sunuiat ion of Depot MSIP Non-Engine/
Avionics Materiel Cost Impacts.

- S. 102M/Squadron/Year

. .. .

TABLE C.6
NON-AVIONICS MAINTENANCE MAE~ )~ ~~ TION

VAMOSC CS t CHANGE IN
DEPMT OTHER DEPOT

MATERIS" RL!LT MAT. - MAINT. MAT.
WUC MOD. * DESCRIPTION g am ... 0.AR X SCA.LAR COST
42DEO 0822 Power, FCS l,0.21.71 1,477

75XO0 PENDING GPU-5A .. :220 .96 .92 5,494
..................... I

AGGR.EGATE MODIFICATION I~C"6,971

F-16A WSSC BASELINE (hle 2, Line 30, Column B) 95,OOQ

F-16X MSIP DEPOT Or'HER MAINTENANCE MATER.IEL COST -$101,971

or $.102M/So.

Contract Cost = F-16A WSSC Cost x F-16X MSIP Deoot Other Maint.Mat._
F-16A Depot Other Maint. Materiel

W $.071M x $101 '971

= S. 076M/Squadron/Year



DEPOT MAINTENANCE (Table 3, Line 26)

OTHER MAINTENANCE (con't) (Table 3, Line 30)

Other Cost - F-16A WSSC Cost x F-16X MSIP Depot Other Maint.Mat.
F-16A Depot Other Maint. Materiel

- S.046M x $101 971$ 95,000
a $ 049M/Squadron/Year

Civ.P&A Cost a F-16A WSSC Cost x -I6X MSIP Depot Other Maint.Mat

FT16A Depot Other Maintenance Mat

= $.050M x $1011971
$ 95,000

a S. 054M/Squadron/Year

Total Depot Other
Maint. Cost - Materiel + Contract + Other + (P&A.i&st)

$.102M + $.076M + $.049M + S,054M /
$. 28M/Squadr on/Year

GENERAL DEPOT SUPPORT (Tab " ne ". .

Materiel Cost = F-16A WSSC Cost x F-16X .IP e . int. Cost
F-lA Depot ienance Cost

- $.047M x $3.982 :

$3.7
= $.047M x .

a .05ZM/Squadon/ar

Contract Cost = F-16A C'st x Depot Maint. Cost Scalar
$ $092t fl 11

a $ .adron/Year

Other Cost = 'F-16A WSSC Cost x Depot Maint. Cost Scalar
a $.025M x 1.11
= S. 028M/Squadron/Year

Officer P&A - F-16A WSSC Cost x Depot Maint. Cost Scalar
Cost a $. 031M x 1.11

9 S. 034M/Squadron/Year
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GENERAL DEPOT SUPPORT (Table 3, Line 31)

Enlisted P&A Cost -P-16A WSSC Cost x Depot Maint. Cost Scalar
w 9.016M x 1.11
m $.018M/Squadron/Year

Civilian P&A Cost -F-16A WSSC Cost x Depot Maint. Cost Scalar
a $.818 x 1.11
a 5.90814/Squadron/Year

Total General Depot
Support Cost m Materiel Cost + Contract Cost + Other Cost + (P&A

cost)
= S.052M + S.102M. + $.028M + ($.034M + $.018M + $.908m)
a $l.142M/Squadron/Year

DEPOT INSTALLATION SUPPORT (Table 3, Line 32)

REAL PROPERTY MAITENANCE (Table 3, Line 33) /Z

Materiel Cost = F-16A WSSC Cost x Depot Maint. Oo4.W*st Scalar
a $013 x 1.11
= S. 014M/Sauadron/Year

Contract Cost = F-16A WSSC Cost x De..t W.***nt ~ calar
= $.071M1 1. 11

=S. 079m/squadron/Yea'"."-

Other Cost = F-16A WSSC .s. Depot Maint. Cost Scalar
= ;.012 x
= S. 013/ ~dO/ear

Officer P&A Cost = 1ASSC cost x Depot Maint. Cost Scalar
= $ i0m x 1.11
= .001M/Squadron/Year

Enlisted P&A Cost =F-16A WSSC Cost x Depot Maint. Cost Scalar
= $.017M x 1.11
= S. 019M/Squadron/Year

Civilian P&A Cost -F-16A WSSC Cost x Depot Maint. Cost Scalar
= $.051M x 1.11
= S. 057M/Squadrori/Year
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DEPOT INSTALLATION SUPPORT (Table 3, Line 32)

REAL PROPERTY MAINTENANCE (con't) (Table 3, Line 33)

Thbtal Real Property
Maintenance Cost - Materiel Cost + Contract Cost + Other Cost + (P&A Cost)

a $S 014M + S.079M + S.013M + ($.0014 + $.019M + $.057M)
aS.18 3M/Squadron/Year

COMMUNILAT'1ONS (Table 3, Line 34)

Materiel Cost = F-16A WSSC Cost x Depot Maint. Cost Scalar
a S.0014 x 1.11
a .$* O0M/Squadron/Year

Contract Cost a F-16A WSSC Cost x Depot Mai.nt. Cost Scalar
w $1000M x 1.11
M .00OML§2uadron/Yeair

Other Chst -F-I 6A WSSC Cost x Depot Maint. Scla
$ .009M x 1.11J
$ .010M/ qadron/Year

- -16A WSSC Cost x t
Offier &A ost $.003M x 1. 11 .Lt Saa

= $.003M/Sqadron/Year'

Enlisted P&A Cost =F-16A WSS Cs x Depol$14aint. Cost Scalar
= $.008M
= $.0O09M/Sc*d0 /~ear

Civilian P&A Cost aF-~IA SC CSt. x Depot Maint. Cost Scalar
-$oig4 * x 1.11
SAeOM/S~ruadron/Year

Total Communications
Cost = Materiel Cost + Contract Cost + Other Cost + (P&A Cost)

= S.O0lM + $.00GM + $.010M + ($.003M + $.009M + $010M)
= S. 033M/Squadron/Year
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DEO INST'ALLATION SUPORT (Table 3, Line 32)

BASE OPERATIONS (Table 3, Line 35)

Materiel Cost = F-16A WSSC Cost x Depot Maint. Cost Scalar
= S.O1l1i x 1.11
a S. 012M/Squadron/Year

Contract Cost - F-16A WSSC Cost x Depot Maint. Cost Scalar
= $.013M x 1.12.
= S. 014M/Squadron/Year

Other Cost =F-16A WSSC Cost x Depot Maint. Cost Scalar
=$.006M x 1.11
=S. 007M/Squadron/Year

Officer P&A Cost F-16A WSSC Cost x Depot Maint. Cost Scalar
a $.015M x 1.11
= $.O17M/Squadron/Year/

Enlisted P&A Cost aF-16A WSSC Cost x Depot,....'... Cost. Xalar
= $.030M x 1.11 ~
= S.033M/Squadron/Year .

* Civilian P&A Cost =F-16A WSSC Cost .Leptf141.Cst Scalar

=S. 0 92M/SquadronY

Total Base Operations
Cost =MaterieJ.,CO. t - Cnract Cost + Other Cost + (P&A Cost)

a $01M ,~4M+ .007M + (S.017M + $.033M + $.092M)
=S. 175#q ron/Year

ME~DICAL CARE (Table 3, Line 36)

Medical Care = F-16A WSSC Cost x Squadron Manning Scalar
= S.559M x 1.02
= S. 570M/Squadron/Year
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PCS (Table 3, Line 37)

Officer PCS Cost F-16A WSSC Cost x Squadron Manning Scalar
= 9.204 x 1.02
= S.208M/Squadron/Year

Enlisted PCS Cost -F-16A WSSC Cost x Squadron Manning Scalar
$ .335 x 1.02

-S.342M/udrn/ear

Total PCS Cost - Officer PCS + Enlisted PCS
= $.208M +4 $.342M
=S. 550M/§S!adr'on/Year

x".

C..........................



APPENDIX D. SIGNIFICXNT MODIFICATION IMPACT COMPUTATIONS

GUDANCE: PRESENT THE MATHEMATICAL EQUATIONS USED TO CALCULATE THE O&S COST

4 IMPACT OF EACH MODIFICATION. IT IS NOT~ NECESSARY TO PRESENT EVERY

CALCULATION FCI EACH MODIFICATION, SINCE IN MANY CASES THIS WOU3LD

REPEAT DATA ALREADY PRESENTED IN APPENDIX C.

EACH CALCULATION SHOULD BE EASILY REPRODUCIBLE. HENCE, PROVIDE A

LOCATCR. REFEENCE IN PARENTHESIS AFTER EACH EQUATION.

4 ~ O FCI =% ange, Attributable to modification (En-
gineerinig Estimate, Section 3.5) x Total
M~ange in POL costs (Table 3, line 7 - Table
2, Line 7)

Below Depot Maintenance =Materiel Oter Cost +
P&A cost.. .

Materiel Cost =Sumw-8 o of ~lcw.'."ot Individual Modif i-
0~L Mae~d :.~stfrom Appendix C, In-

luding AV-,-,'-i~s Maintenance, (Table C-i)
~'Arcraft ~eration Suadron (Table C-2) +

~ Cmpneni'Repair Squadron (Table C-3) func-
tions. -

Contractwx:&t =Modification DMMH/FH (Appendix A, Table A-i)
Total Change DMM/FH (Appendix A, Table A-i)

4x Total Ch~ange in Contract Cost (Table 3, Line
9, Column C)

Other Cost =Modification DMMH/FH (Appendix A, Table A-i)
Total Change DMMH/FH (Appendix A, Table A-i)

x Total Change in Other Cost (Table 3, Line 9,
Colwrr D Table 2, Line 9 Column D)

P&A Cost =Modification DMMH/FH (Appendix A, Table A-i)
Total Change DMMH/FH (Appendix A, Table A-1)

x Total Ch~ange in P&A Cost (Table 3, Line 9,
Column E, F&G Table 2, Line 9, Column E, F&G)

Installation Support =Modification DMMH/FH (Appendix A, Table A-i)
Total Change DMMH/FM (Appendix A, Table A-i)

xTotal Change in Installation Support (Table
3, Line 18-Table 2, Line 18)

D- 1



Replacement Spares Cost by modification from Appendix C, Table
c-4.

Depot Maintenance Materiel Cost + Contract Cost + Other Cost
+ P&.A cost

Materiel Cost - Depot Individual Modification Materiel cost.
as Derived in Table C-5 and C-6.

Contract Cost Modification DMMH/FH (pedxA, Table A-1)
Total Chiange DMM/FH (Appendix A, Tarle A-7)

X Total Change in Contract Cost (Table 3,
Line 26, Column C - Table 2, Line 26,
Colum C)

Other Cost MR Modification DMThH/FH (Appendix A. Table A-1)
Total Change DM*i/FH (Appendix A, Table A-I)

x Total Change in Other Cost (Table 3, Line
26, Column D -Table 2, Line 26 Columnr D)

P&A Cost Modification D -X (p-pendix.A, Table A-1)
ToaCag K V..H(ped A, Table A-

*x Total Change i ~ cost ' QTble 31 Line 2
Co lumn E, FM- .#I-b~e 2,,ie26, Column ,

F&G) ~ /

*General Depot Support Moif tnD(Apni A, Table A-i)
To ~ 4 / X Appendix A, Table A-1)
Tb~ Cag in General Depot Support
j ~ le 3, Lr31-Table 2, Line 31)

I L)epot Installation Support ~. oification DlM H/FH (Appoendix A, Table A-i)
Ttal Change DMMH/FH (Appendix A, Table A-1)

x Ttal Change in Depot Installation Support
(ble 3, Line 32 - Table 2, Line 32)

Medical Care = Modification DMMH/FH (Appetndix A, Table A-i)KTotal Change DMMH/FH (Appendix A, Table A-1)
x Total Change in Medical Care (Table 3, Line

36 -Table 2, Line 36)

P~- Modification DMMH/FH (Appendix A, Table A-i)
*Total. Change DM1H/FH (Appendix A, Tfarle A-1)

x Total Change in PC.S (Table 3, Line 37-
Table 2, Line 37)
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